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SUMMARY 


NORTHERN  BORDER  PIPELINE  COMPANY’S  PROPOSED  ACTION 


State  agencies  are  considering  the  issuance  of 
permits  to  Northern  Border  Pipeline  Company  for 
the  construction  of  approximately  296  km  (184  mi)  of 
buried  107-cm  (42.0-in)  natural  gas  pipeline  across 
northeast  Montana.  The  pipeline  would  be  one  seg- 
ment of  the  Alaskan  Natural  Gas  Transportation 
System,  conveying  Canadian  and  Alaskan  gas  to  the 
midwestern  and  eastern  United  States. 

The  pipeline  route  proposed  by  Northern  Border 
Pipeline  Company  enters  Montana  from  Alberta, 
Canada,  near  Morgan  (approximately  185  km,  or  115 


mi,  west  of  the  Montana-North  Dakota  border)  and 
proceeds  southeast  through  Phillips,  Valley,  and 
Roosevelt  counties  before  leaving  the  state  about  16 
km  (10  mi)  southeast  of  Bainville.  As  proposed,  ac- 
cess roads  and  storage  yards  for  construction 
materials  would  be  built  by  December  31, 1980.  Con- 
struction of  the  pipeline  is  planned  for  May  through 
November  1981.  Plans  call  for  the  pipeline  to  be  in 
operation  in  November  1981;  the  system  could 
operate  for  as  long  as  one  hundred  years  if  sufficient 
gas  is  available. 


POSITIVE  EFFECTS  OF  THE  PIPELINE  ON  MONTANA 


Pipeline  construction  would  provide  an  estimated 
276  temporary  jobs  for  Montanans,  not  including 
secondary  employment.  The  pipeline’s  net  benefits 


to  Montana  would  be  between  $26  and  $31  million, 
including  wages  paid  during  construction  and  taxes 
paid  over  the  life  of  the  project. 


ADVERSE  EFFECTS  OF  THE  PIPELINE  ON  MONTANA 


The  presence  of  1 ,500  or  more  nonlocal  people,  in- 
cluding construction  workers  and  their  families, 
could  cause  severe  (though  temporary)  local  shor- 
tages in  housing  and  fuel.  The  aesthetic  quality  of 
the  area  surrounding  the  right-of-way  would  be 
reduced  by  the  increase  in  traffic,  dust,  and  noise 
during  construction.  Archaeologic  and  historic  sites 
within  the  right-of-way  could  be  destroyed. 

The  number  of  uses  to  which  affected  land  could 
be  put  would  be  reduced,  and  some  land  uses  would 
be  prohibited  within  the  permanent  right-of-way  for 
the  life  of  the  project  (for  example,  commercial  and 
residential  development  and  growth  of  trees  and 
large  shrubs).  The  pipeline’s  fixed-site  facilities 
(compressor  stations,  microwave  communication 
towers,  block  valves,  permanent  roads)  would  oc- 
cupy a total  of  approximately  42  ha  (104  acres)  of 
land  and  permanently  change  land  use.  Also,  the 
pipeline  would  intersect  the  Lanark  Coal  Field  in 
Roosevelt  County,  precluding  the  possibility  of  min- 
ing approximately  4.8  million  t (5.2  million  tons)  of 
lignite. 


Besides  these  effects  on  people  and  their  use  of 
the  land,  the  natural  environment  itself  would  be 
adversely  affected.  Vegetation  and  soils  within  the 
right-of-way  would  be  disturbed  temporarily  until 
revegetation  occurs  (probably  within  one  to  five 
years  along  a majority  of  the  right-of-way).  However, 
some  soils  could  be  altered  irreversibly  as  a result  of 
horizon  mixing  and  compaction.  Topsoil  excavated 
from  the  pipeline  trench  would  be  mixed  with  sub- 
soil along  most  of  the  right-of-way.  In  some  areas 
this  would  produce  a long-term  increase  in  runoff 
and  wind  and  water  erosion  and,  possibly,  a long- 
term decrease  in  soil  moisture-holding  capacity  and 
productivity.  The  productivity  of  900  ha  (2,200  a)  of 
land  would  be  reduced.  Compensation  for  produc- 
tivity losses  would  be  subject  to  negotiation  be- 
tween Northern  Border  Pipeline  Company  and  land- 
owners. 

Trenching  across  waterways  would  temporarily  in- 
crease sedimentation  and  destroy  an  unknown 
amount  of  fish  spawning  habitat.  Compressor  sta- 
tions would  make  a long-term,  though  relatively 


iii 


tive,  or  rare  in  northeastern  Montana,  and  the 
destruction  of  any  individual  of  an  endangered  plant 
or  animal  species. 


small,  contribution  to  nitrogen  dioxide  concentra- 
tions in  the  air.  Other  possible  adverse  effects  are 
the  destruction  of  plant  associations  (such  as  cot- 
tonwood stands)  that  are  sensitive,  highly  produc- 


ALTERNATIVES TO  THE  PROPOSED  ACTION 


The  Montana  Environmental  Policy  Act  requires 
that  an  environmental  impact  statement  examine 
alternatives  to  the  proposed  action.  Alternatives  ex- 
amined in  this  environmental  impact  statement  are: 
(1)  routes  other  than  the  one  proposed  by  Northern 


Border  Pipeline  Company,  (2)  conservation  of  natural 
gas  as  an  alternative  to  building  the  pipeline,  and  (3) 
implementing  special  measures  to  reduce  the 
adverse  impacts  of  the  pipeline. 


CONCLUSIONS  AND  PROPOSED  RECOMMENDATIONS 


One  conclusion  of  the  Department  of  Natural 
Resources  and  Conservation’s  analysis  of  the  need 
for  the  Northern  Border  pipeline  was  that  the 
pipeline  (in  fact,  the  entire  Alaskan  Natural  Gas 
Transportation  System)  appears  less  justifiable  from 
an  economic  standpoint  than  it  did  two  or  three 
years  ago.  Natural  gas  price  and  supply  have 
changed  significantly  since  federal  studies  on  the 
project  were  done.  The  department  concludes  that 
conservation  may  balance  natural  gas  supply  and  de- 
mand at  a lower  cost  than  the  Alaskan  Natural  Gas 
Transportation  System;  this  implies  that  conserva- 
tion should  have  a higher  priority  as  an  alternative. 

The  department  makes  the  following  draft  recom- 
mendations regarding  the  pipeline  route  and 
measures  that  could  be  taken  to  reduce  adverse  en- 
vironmental impacts  of  the  project: 

1)  The  Northern  Border  Pipeline  should  follow 
the  route  proposed  by  Northern  Border  Pipeline 
Company. 

2)  An  Interagency  Pipeline  Task  Force,  funded 
by  Northern  Border  Pipeline  Company,  should  be 
established  to  coordinate  state  agencies’  involve- 
ment in  centerline  selection,  review  the 
company’s  final  plans,  enforce  easement  stipula- 
tions and  permit  conditions,  and  provide  informa- 
tion on  the  pipeline  system  to  state  agencies  and 
private  landowners. 

3)  A centerline  evaluation  involving  state  and 
federal  agencies  and  Northern  Border  Pipeline 
Company  should  be  conducted  so  that,  if 
necessary,  the  location  of  the  centerline  can  be 
altered  in  some  places  to  avoid  sensitive  areas 
(such  as  unstable  soils,  critical  wildlife  habitat, 
and  riparian  habitat). 

4)  Northern  Border  Pipeline  Company  should 
make  its  reclamation  plan  more  site-specific  in 
response  to  data  gathered  during  centerline 
evaluation.  The  reclamation  plan  should  be  made 
available  to  federal  agencies,  the  Montana  Depart- 
ment of  State  Lands,  and  private  landowners 
before  permits  or  easements  are  granted. 


5)  A plan  for  compensating  unavoidable  adverse 
impacts  of  the  Northern  Border  Pipeline  should  be 
developed  by  Northern  Border  Pipeline  Company 
and  the  State  of  Montana.  The  Interagency 
Pipeline  Task  Force  could  assist  in  developing  the 
plan. 

6)  Northern  Border  Pipeline  Company  should  be 
required  to:  (a)  obtain  special  fuel  allocations  from 
the  U.S.  Department  of  Energy  or  from  Montana’s 
fuel  set-aside  program  for  pipeline  construction 
and  (b)  ensure  that  operation  of  construction 
equipment  and  travel  by  nonlocal  construction 
workers  will  not  create  fuel  shortages  in  Montana. 

7)  Construction  of  the  Northern  Border  and  Nor- 
thern Tier  pipelines  should  be  coordinated  to  en- 
sure that  they  do  not  occur  through  the  same  area 
simultaneously.  If  this  cannot  be  avoided,  the 
pipeline  companies  should  comply  with  special 
provisions  to  reduce  potential  impacts. 

8)  The  width  of  the  construction  right-of-way 
should  be  reduced  from  the  proposed  30.5  m (100 
ft)  to  27  m (90  ft). 

9)  When  granting  easements,  private  land- 
owners,  the  Montana  Department  of  State  Lands, 
and  federal  agencies  should  consider:  (a)  reducing 
the  potential  for  wind  erosion  on  the  right-of-way 
by  requesting  that  soil  surfaces  be  contoured  or 
ridged,  wind  barriers  erected,  and  exposed  soils 
revegetated,  (b)  requesting  double  trenching  of 
deep,  fertile  topsoils  and  saline  or  sodic  subsoils, 
and  (c)  locating  the  centerline  where  it  avoids 
special  use  sites  (important  wildlife  habitat, 
nesting  sites,  spawning  sites). 

10)  When  considering  permit  applications,  Mon- 
tana Conservation  Districts,  the  U.S.  Army  Corps 
of  Engineers,  and  the  Montana  Departments  of 
State  Lands  and  Fish,  Wildlife,  and  Parks  should 
consider:  (a)  requiring  alternative  river  crossing 
techniques  (such  as  aerial  and  directionally 
drilled)  and  (b)  permitting  waterway  crossing  to  be 
constructed  only  during  periods  least  critical  to 
fisheries. 
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CHAPTER  ONE 

INTRODUCTION 


This  environmental  impact  statement  concerns 
the  Montana  portion  of  the  Northern  Border  Pipeline, 
one  component  of  the  Alaskan  Natural  Gas 
Transportation  System  (ANGTS).  The  system  would 
transport  natural  gas  from  Prudhoe  Bay,  Alaska,  to 
the  lower  forty-eight  states.  The  Prudhoe  Bay  gas 


field,  which  was  discovered  in  conjunction  with  oil 
fields  in  1968,  contains  over  560  million  m^  (20  trillion 
ft^)  of  saleable  natural  gas— an  amount  representing 
about  10  percent  of  the  known  gas  reserves  in  the 
United  States  (Executive  Office  of  the  President 
1977a). 


HISTORY  OF  FEDERAL  ACTION  ON  THE 
ALASKAN  NATURAL  GAS  TRANSPORTATION  SYSTEM 


PROPOSED  TRANSPORTATION  SYSTEMS 

Numerous  applications  were  submitted  to  the 
Federal  Power  Commission  (FPC)  to  transport  North 
Slope  Alaskan  gas  to  U.S.  markets.  The  first  major 
proposals  came  from  Arctic  Gas  Company  and  El 
Paso-Alaska  Company.  Arctic  Gas  proposed  an 
overland  pipeline  system  from  Alaska’s  North  Slope 
to  Alberta,  Canada;  in  Alberta  the  system  divides  to 
form  an  “eastern  leg,”  the  Northern  Border  Pipeline, 
to  transport  gas  to  the  Midwest  and  a “western  leg” 
extending  to  the  West  Coast.  El  Paso-Alaska  pro- 
posed transporting  gas  by  pipeline  to  Alaska’s 
southern  coast,  where  it  would  be  liquified  and  ship- 
ped by  tanker  to  the  West  Coast. 

FPC  and  the  U.S.  Department  of  Interior  (USDI) 
prepared  environmental  impact  statements  (EIS’s) 
on  these  proposed  actions.  The  USDI  impact  state- 
ment, which  was  issued  in  March  1976,  addresses 
the  action  proposed  by  Arctic  Gas  Company,  in- 
cluding the  Northern  Border  Pipeline.  A supplement 
to  this  EIS  was  issued  in  September  1976  to  address 
a third  major  proposal  submitted  by  Alcan  Pipeline 
Company  in  July  1976.  Alcan  proposed  a different 
route  through  Canada  than  that  proposed  by  Arctic 
Gas,  but  the  same  eastern  and  western  legs  through 
the  lower  forty-eight  states.  The  FPC  impact  state- 
ment, also  issued  in  1976,  addressed  El  Paso- 
Alaska’s  proposal. 


At  the  same  time  that  the  EIS’s  were  being 
prepared,  FPC  initiated  hearings  on  the  applications; 
such  hearings  are  required  by  the  Natural  Gas  Act  of 
1938  and  the  Administrative  Procedures  Act  before  a 
certificate  of  public  convenience  and  necessity 
(which  licenses  a project)  may  be  issued. 


THE  ALASKA  NATURAL  GAS 
TRANSPORTATION  ACT 

By  the  end  of  the  1970s,  the  United  States  was 
faced  with  the  possibility  of  severe  natural  gas  shor- 
tages in  the  future.  Under  existing  laws,  it  was  pro- 
bable that  it  would  take  FPC  many  years  to  complete 
hearings  on  the  competing  applications  for  a system 
to  transport  the  Alaskan  natural  gas.  In  addition, 
once  a system  was  selected,  final  approval  could  be 
delayed  by  judicial  review  (United  States  Congress 
1976).  Until  a decision  was  reached  to  select  a par- 
ticular system,  or  to  select  no  system,  it  was  difficult 
to  plan  to  meet  the  nation’s  energy  needs.  To  resolve 
this  problem.  Congress,  in  1976,  passed  the  Alaska 
Natural  Gas  Transportation  Act  (ANGTA)  (PL  94-586), 
The  Act  set  forth  a mechanism  for:  (1)  selecting  a 
transportation  system  to  deliver  Alaskan  natural  gas 
to  the  lower  forty-eight  states  and  (2)  expediting  con- 
struction and  initial  operation  of  a system,  should 
one  be  selected. 
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ANGTA  authorized  the  President  to  select  a 
transportation  system.  Should  he  select  a system, 
the  President  was  further  charged  with:  (1)  identify- 
ing the  pipeline  route,  (2)  designating  which  of  the 
applicants  would  sponsor  the  system,  (3)  identifying 
the  facilities  included  In  the  system,  and  (4) 
delineating  the  laws  and  administrative  procedures 
that  would  be  subsumed  by  his  decision  and  those 
that  would  be  waived  to  expedite  construction  ar 
initial  operation. 

The  Act  contained  other  provisions  designed  to 
expedite  approval  and  construction  of  the  transpor- 
tation system  selected  by  the  President.  If  Congress 
were  to  approve  the  selected  system,  no  litigation 
would  be  permitted  under  the  National  Environmen- 
tal Policy  Act.  In  addition,  an  Office  of  the  Federal  In- 
spector would  be  established  to  coordinate  the  ef- 
forts of  federal  agencies  responsible  for  issuing  the 
permits  needed  to  construct  a pipeline. 

SELECTION  OF  A 
TRANSPORTATION  SYSTEM 

With  passage  of  ANGTA,  FPC  hearings  on  the  ap- 
plications for  a transportation  system  were  suspen- 
ded; the  Act  specified  that  the  Commission,  the 
Council  on  Environmental  Quality,  and  other  con- 
cerned federal  agencies  and  state  governments  were 
to  prepare  reports  to  aid  the  President  in  making  a 
decision.  In  1977,  FPC  issued  its  Initial  Decision  on 
the  Proposed  Alaskan  Natural  Gas  Transportation 
Systems  (FPC  1977a),  which  favored  the  proposal  of 
Arctic  Gas  Company. 

The  President,  in  his  Decision  and  Report  to  Con- 
gress on  the  Alaska  Natural  Gas  Transportation 
System  (Executive  Office  of  the  President  1977a), 
selected  the  system  shown  in  figure  1.  The  7,705-km 
(4,788-mi)  system  originates  in  the  Prudhoe  Bay  area 
of  northern  Alaska  and  extends  southwest  into 
Canada,  where  at  James  River  Station,  Alberta,  it 
divides  to  form  the  eastern  and  western  legs.  The 
2,434-km  (1,513-mi)  eastern  leg  enters  the  United 
States  in  Montana  and  continues  through  North  and 
South  Dakota,  Minnesota,  and  Iowa  to  a terminus  at 
Dwight,  Illinois.  The  1,919-km  (1,193-mi)  western  leg 
traverses  Idaho,  Washington,  and  Oregon,  and  ends 
near  San  Francisco,  California.  Selection  of  this 
system  involved  agreements  between  the  United 
States  and  Canada  regarding  financing,  taxation, 

DESCRIPTION  OF  NBPC’ 

The  original  Alcan  proposal  called  for  the  eastern 
leg  of  the  pipeline  to  terminate  in  Pennsylvania. 
Since  that  proposal,  the  terminus  has  been  moved  to 
Dwight,  Illinois.  In  addition,  Alcan  now  proposes  to 
build  the  eastern  and  western  legs  of  the  system 
several  years  in  advance  of  the  rest  of  the  system. 
The  “prebuilding”  of  the  eastern  and  western  legs 


construction  timetables,  pipeline  capacity,  and  the 
points  of  entry  into  the  United  States  (Executive  Of- 
fice of  the  President  1977a). 

The  President  designated  four  pipeline  companies 
to  sponsor  different  portions  of  the  system.  Nor- 
thern Border  Pipeline  Company  (NBPC)  was 
designated  sponsor  of  the  1,797-km  (1,117-mi)  por- 
tion of  the  eastern  segment  that  is  within  the  United 
States;  296  km  (184  mi)  are  in  Montana. 

INITIAL  APPROVAL  OF  THE 
SELECTED  SYSTEM 

FPC  endorsed  the  President’s  decision  in  October 
1977.  Congress  ratified  the  decision  in  November 
1977  by  enacting  a joint  resolution  pursuant  to 
ANGTA;  according  to  the  Act,  passage  of  the  resolu- 
tion confirmed  that  the  information  in  the  FPC  and 
USDI  environmental  impact  statements  on  the  pro- 
posed transportation  system  satisfied  the  re- 
quirements of  the  National  Environmental  Policy 
Act. 

In  December  1977,  FPC  issued  the  sponsors  of  the 
system  conditional  “certificates  of  public  conve- 
nience and  necessity,”  which  represented  the  first 
step  toward  licensing  the  proposed  pipeline  project. 
FPC  reconvened  the  hearings  that  had  been 
suspended  pending  the  President’s  selection  of  a 
natural  gas  transportation  system. 

In  January  1978,  FPC  was  reorganized  to  form  the 
Federal  Energy  Regulatory  Commission  (FERC). 
FERC  hearings  on  the  proposed  transportation 
system  centered  on  issues  such  as  final  project 
costs  and  design,  and  construction  scheduling.  In 
April  1980,  the  Commission  issued  the  sponsors  of 
the  eastern  leg  final  certificates  of  public  conven- 
ience and  necessity.  With  issuance  of  the  final  cer- 
tificates, NBPC  and  the  other  sponsors  of  the  Nor- 
thern Border  Pipeline  were  granted  eminent  domain, 
authorizing  them  to  condemn  private  land  to  obtain 
pipeline  rights-of-way. 

Thus,  through  federal  action  it  has  been  deter- 
mined that  there  is  a national  need  to  construct  a 
pipeline  transporting  Alaskan  natural  gas.  Further- 
more, the  sponsors  of  the  system  have  been  ■ 
designated  and  granted  eminent  domain,  the  nature  :| 
and  facilities  of  the  system  have  been  identified,  and 
procedures  for  expediting  construction  have  been  ; 
established. 

PROPOSED  ACTION  , 

would  reduce  the  initial  investment  required  for  the 
entire  Alaskan  Natural  Gas  Transportation  System 
because  a substantial  amount  of  cost  inflation 
would  be  avoided;  this  could  expedite  completion  of 
the  entire  system.  Under  the  prebuild  proposal,  the 
terminus  of  the  eastern  leg  (the  Northern  Border 
Pipeline)  is  Ventura,  Iowa. 
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I.  CORRIDORS  AND 
ROUTES  EVALUATED 


Corridor  boundary 


Route  components 


Northwest  Leg  (Proposed  and 
Alternative  Routes)' 

Proposed  Route' 

Alternative  Routes 
Missouri  River  Segment’ 
Oore  Segment' 

Faifview  Segment’ 


Approximate  location  of 
compressor  station 


SOURCE  Complied  by  the  Facility  Siting  Division.  ONRC.  with  Inlor- 
malion  Irom  NBPC  1974  and  1979b-d  and  USOI  1980 


' Identified  by  NBPC 
’ Identified  by  DNRC 
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FIGURE  1 ALASKAN  NATURAL  GAS 
TRANSPORTATION  SYSTEM 


SCALE  OF  MILES 


SOURCE:  Derived  from  Executive  Office  of  the  President  1977a. 


3 


The  general  design  of  the  Northern  Border 
Pipeline  system  is  discussed  below.  More  detailed 
descriptions  of  NBPC’s  proposed  system  design 
and  methods  of  construction  and  operation  are  in 
chapter  three,  “Engineering  and  Geotechnical  Con- 
cerns.” 


THE  PIPELINE 

The  pipeline  route  proposed  by  NBPC  enters  Mon- 
tana from  Canada  near  Morgan,  Montana,  and 
passes  through  Phillips,  Valley,  and  Roosevelt  coun- 
ties before  exiting  the  state  about  16  km  (10  mi) 
southeast  of  Bainville  (see  map  I).  The  296-km 
(184-mi)  route  passes  diagonally  through  the  Fort 
Peck  Indian  Reservation. 

Almost  all  of  the  pipeline  (which  is  107  cm,  or  42.0 
in,  in  diameter)  would  be  buried,  except  short  above- 
ground portions  at  the  sites  of  compressor  stations 
and  block  valves.  NBPC  plans  to  use  a 30.5-m-wide 
(100-ft-wide)  right-of-way  for  pipeline  construction, 
and  a 16.5-m-wide  (54.0-ft-wide)  right-of-way  for 
operation. 

RELATED  FACILITIES 

The  company’s  initial  plans  do  not  call  for  com- 
pressor stations  to  be  constructed  in  Montana; 
however,  when  construction  begins  on  the  portion  of 


STATE  ACTION  REGARDING 


Since  the  Northern  Border  Pipeline  does  not  fall 
under  Montana’s  Major  Facility  Siting  Act,  the  scope 
of  the  state’s  involvement  in  the  proposed  project  is 
limited  to  the  granting  of  permits  by  state  agencies 
to  NBPC  for  the  portion  of  the  Northern  Border 
Pipeline  that  is  within  Montana.  The  Montana  En- 
vironmental Policy  Act  (MEPA)  requires  an  EIS  to  be 
prepared  on  any  major  state  government  action  that 
may  significantly  affect  the  quality  of  the  human  en- 
vironment. The  granting  of  permits  to  NBPC  con- 
stitutes such  action,  and  the  environmental  impact 
statement  process  must  be  completed  before  the 
state  can  act  on  permit  applications. 

The  Montana  Department  of  Natural  Resources 
and  Conservation  (DNRC)  is  the  lead  agency  in 
preparing  the  state’s  environmental  impact  state- 
ment on  the  proposed  pipeline.  The  department’s 
primary  responsibility  as  lead  agency  is  to  prepare 
an  EIS  that  explores  alternatives  to  the  proposed  ac- 
tion and  that  describes  the  possible  impacts  of  the 
Northern  Border  Pipeline  on  Montana.  As  part  of  this 


ANGTS  that  is  not  prebuilt,  three  compressor  sta-  i 
tions  will  be  needed  in  Montana  to  move  the  increas-  j 
ed  volume  of  gas  in  the  line.  The  general  locations  of  i 
the  compressor  stations  are  shown  in  map  I.  Ten  | 
microwave  communication  towers  and  from  ten  to  i 
twenty  mainline  block  valves  would  be  installed  i 
along  the  Proposed  Route.  There  is  a possibility  that  i 
camps  would  be  used  to  house  construction  i 
workers.  No  gas  delivery  points  are  planned  in  Mon-  i 
tana  at  this  time. 

NBPC  proposes  to  build  temporary  access  roads  i 
(roads  used  for  construction)  only  where  they  are  i 
necessary  and  to  use  the  roads  only  during  construe-  i 
tion.  Some  permanent  roads  would  be  needed  to  pro-  i 
vide  access  to  the  compressor  stations,  microwave  ^ 
towers,  and  mainline  block  valves  during  pipeline  i 
operation.  NBPC  proposes  to  use  the  pipeline  right-  1 
of-way  as  access  for  surveillance  and  emergencies.  . 

PIPELINE  CONSTRUCTION 
AND  OPERATION 

Present  plans  call  for  the  pipeline  system  to  be  in  | 
operation  for  the  1981-82  heating  season.  This  would  ll 
require  construction  to  begin  in  the  fall  of  1980,  with 
the  preparation  of  stream  and  river  crossings.  Actual  ! 
construction  of  the  pipeline  and  related  facilities  is  ; 
planned  to  take  place  between  April  and  November  ^ 
1981.  NBPC  estimates  that  the  system  could  be  in  ^ 
operation  for  100  years  if  sufficient  gas  is  available.  |i 


THE  PROPOSED  PIPELINE 


responsibility,  DNRC  provides  information  to  state 
agencies  involved  in  the  permitting  process.  Table  1 
lists  the  responsibilities  of  state  agencies  and  the 
permits  that  NBPC  must  have  prior  to  construction. 

SCOPE  OF  THE  EIS 

In  accordance  with  MEPA,  this  environmental  im-  ;i 
pact  statement  is  a summary  of  and  addendum  to 
the  USDI  impact  statement  on  the  Alaskan  Natural 
Gas  Transportation  System.  Rules  adopted  by  DNRC 
pursuant  to  MEPA  specify  that  information  in  an  ex-  : 
isting  impact  statement  may  be  summarized  if  it:  (1) 
“covers  an  action  paralleling  or  closely  related  to  the  i 
action”  currently  under  consideration,  (2)  “has  been 
accurately  presented,”  and  (3)  “is  applicable  to  the  ! 
action  currently  being  considered.”  The  Department  i 
of  Interior’s  EIS  satisfies  these  requirements;  thus,  J 
information  in  that  document  has  been  adopted  and  i 
incorporated  by  reference  in  DNRC’s  EIS. 
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TABLE  1 RESPONSIBILITIES  OF  STATE  AND  LOCAL  AGENCIES  REGARDING 
PIPELINE  LOCATION  AND  CONSTRUCTION,  AND  POSSIBLE  ACTIONS 
REQUIRED  FOR  PIPELINE  SITING  AND  CONSTRUCTION 


ACTIVITY 

FORM 

REQUIRING  ACTION 

OF  ACTION 

LOCATION 

Construction  not  in 

Zoning 

Area  covered 

compliance  with  local 
zoning  or  planning 

permit 

by  local 
planning 

Construction  over 
county  roads 

Permit 

County  roads 

TIMING  OF  ACTION 

Planning  Construction'  Post  Construction 

CITY  AND  COUNTY  GOVERNMENTS 

Issue  Monitor 

permit 

Issue  Monitor 

permit 

CONSERVATION  DISTRICTS 


Construction  across 

Permit 

Stream/river 

Field 

Issue  permit/ 

Monitor 

perennial  streams 

work 

surveillance 

DEPARTMENT  OF  FISH,  WILDLIFE  AND  PARKS 

Crossing  of  land 

Easement 

State  lands 

Grant 

Surveillance 

owned  or  leased  by 
the  department 

easement 

Construction  over 

Recommen- 

Stream/river 

Field 

Recommended 

Monitor 

streams  or  rivers 

dation 

work 

action 

Construction  affec- 

Recommen- 

Key wildlife 

Field 

Recommended 

Monitor 

ting  wildlife  habitat 

dation 

habitat 

work 

action 

DEPARTMENT  OF  HEALTH 

AND  ENVIRONMENTAL  SCIENCES 

Construction  affec- 
ting air  quality 

- General 

Permit 

Construction 

Issue 

Monitor 

Monitor 

sites 

permit 

- Open  burning 

Permit 

Burn  site 

Issue 

Monitor 

permit 

Operation  affecting 

air  quality 

Permit 

Compressor 

Air  quali- 

Issue Permit 

Monitor 

Station  Site 

ty  model- 

ling 

Construction  affec- 
ting water  quality 

- General 

Permit 

Stream/river 

Issue 

permit 

Monitor 

Monitor 

- Discharge  test 

Permit 

Issue 

Surveillance 

water 

permit 

Construction  affec- 

Permit 

Stream/river 

Field 

Issue  permit/ 

Monitor 

ting  municipal  water 
sheds 

work 

surveillance 

DEPARTMENT  OF  HIGHWAYS 

Construction  along 

Encroach- 

Highways 

Issue 

Monitor 

and  crossing  highway 
right-of-way 

ment  permit 

permit 

Crossing  highway 

Permit 

Highways 

Issue 

Surveillance 

right-of-way 

permit 

REMARKS 


Local  zoning  or  planning  control 
differs  along  pipeline  route 

Crossing  of  roads  owned  by  county 
requires  supervision  after  issuance 


Permit  may  be  granted  before 
construction  but  monitoring  must 
occur  during  construction 


Easements  can  be  issued  prior  to 
construction  but  conditioned  by 
DFWP  findings 

Recommendations  to  conservation 
districts,  and  to  USFS  for  national 
forests  and  “404  permit” 

Recommendations  based  on  Fish  and 
Wildlife  Coordination  Act  USC  16  661 
to  666C 


For  petroleum  storage  and  airborne 
particulates  from  road  construction 
dust  and  open  burning;  issued  before 
construction  but  dependent  on  DHES 
monitoring 

Review  and  conditions 

Prevention  of  Significant  Deteriora- 
tion Permit  includes  a number  of 
regulatory  actions  required  by  the 
federal  Clean  Air  Act  and  amend- 
ments 

Allows  short-term  activities  which 
will  create  turbidity  in  excess  of 
water-quality  criteria 

Discharge  hydrostatic  test  water 

Contamination  of  water  sources 
prohibited 


Regulates  the  location  of  a crossing 


Permits  construction  of  a ditch 
across  a state  or  federal  road 


5 


TIMING  OF  ACTION 


ACTIVITY  FORM 

REQUIRING  ACTION  OF  ACTION 


LOCATION 


Planning  Construction'  Post  Construction 


REMARKS 


DEPARTMENT  OF  NATURAL  RESOURCES  AND  CONSERVATION 


Crossing  state  water- 
project  land 

Easement 

State  lands 

Review 

data 

Issue  permit  Monitor 

Approval  by  DNRC  Board;  Water 
Resources  Division  formulates  ease- 
ment conditions 

Hydrostatic  testing 

Water  use 
permit 

Issue 

permit 

Surveillance 

Any  appropriation  of  water  requires 
water  use  permits 

DEPARTMENT  OF  STATE  LANDS 

Crossing  state  land 

Easement 

State  lands 

Field 

work 

Issue  permit/  Monitor 

surveillance 

Granting  of  easement  may  depend  on 
a survey  of  cultural  resources 

Crossing  navigable 
river  bottoms 

Easement 

River  bottoms 

Field 

work 

Issue  permit/  Monitor 

surveillance 

State  owned  river  bottoms  - require 
crossing  easement 

Removal  of  fill 
material 

Permit 

Stream/rivers, 
quaries,  mines 

Field 

work 

Issue  permit/  Monitor 

monitor 

Permit  limits  amount  that  can  be 
removed  and  places  certain  condi- 
tions on  permittee 

HISTORIC  PRESERVATION  OFFICE 

Construction  affec- 
ting historic  or  other 
cultural  sites 

Permit 

All  lands 

Field 

work 

Issue  permit/ 
monitor 

Authority  over  state  and  signoff 
authority  over  federal  lands, 
conditioned  upon  discovery  of  any 
cultural  resources  during  construction 

Monitoring:  periodically  spot  checking  for  violations  of  permit  or  easement. 

Surveillance;  actions  involving  field  teams  overseeing  construction  at  a specified  location.  This  means  an  intense  regulatory  action. 


However,  DNRC  rules  also  specify  that:  “If  the  in- 
corporated EIS  does  not  adequately  assess  all  of  the 
impacts  of  a proposed  action  as  required  by  MEPA 
rules,  an  addendum  shall  be  prepared.”  The  adden- 
dum must:  (1)  describe  the  proposed  action,  (2)  ad- 
dress “any  impacts,  alternatives,  or  other  items  that 
were  not  covered  in  the  original  statement,”  and  (3) 
identify  “points  of  disagreement”  with  the  original 
statement.  DNRC  generally  agrees  with  the  contents 
of  the  federal  EIS,  except  where  the  information  is 
not  of  sufficient  detail  for  making  state  decisions  on 
permit  applications. 

The  Council  on  Environmental  Quality,  in  its 
Report  to  the  President  (Executive  Office  of  the 
President  1977b),  stated  that  the  federal  impact 
statements  on  possible  gas  transportation  systems 
(including  the  USDI  EIS)  satisfy  requirements  of  the 
National  Environmental  Policy  Act  and  “provide  the 
information  necessary  to  select  a pipeline  corridor 
and  the  basic  technology  for  a gas  transportation 
system.”  However,  the  Council  further  said  that  the 
EIS’s  lack  the  data  for  specific  decisions  concerning 
route  alignments,  project  designs,  and  facility  loca- 
tions (Executive  Office  of  the  President  1977b). 
DNRC’s  EIS  is  designed  to  provide  the  more  detailed 


information  required  by  MEPA  and  by  state  permit- 
ting agencies. 

APPROACH  TO  PREPARING  THE  EIS 

In  compliance  with  MEPA,  DNRC’s  draft  EIS  ad- 
dresses the  Montana  portion  of  the  proposed  Nor- 
thern Border  Pipeline  and  alternatives  to  NBPC’s 
proposed  action.  The  alternatives  include  not  con- 
structing the  pipeline,  constructing  the  pipeline  but 
taking  special  measures  to  reduce  the  impacts,  and 
using  a pipeline  route  other  than  that  proposed  by 
NBPC. 

To  meet  the  requirements  of  summarizing  and, 
where  necessary,  adding  to  information  in  the  USDI 
impact  statement,  the  department  first  identified  the 
environmental,  social,  and  economic  impacts  and 
the  possible  mitigative  measures  that  were  ade- 
quately assessed  in  the  existing  EIS.  Then  reports 
were  prepared  on  impacts  and  possible  mitigation 
that  were  not  mentioned  or  discussed  in  sufficient 
detail  in  the  federal  EIS.  Information  in  the  reports 
was  obtained  from  studies  of  the  Northern  Border 
Pipeline  and  from  the  DNRC  Draft  EIS  on  the  Propos- 
ed Northern  Tier  Pipeline  and  accompanying 
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technical  reports  (DNRC  1979a).  While  the  Northern 
Tier  Pipeline  would  transport  crude  oil,  both  the  Nor- 
thern Tier  and  Northern  Border  pipelines  are  propos- 
ed to  be  107  cm  (42.0  in)  in  diameter,  both  would  be 
buried,  and  both  would  cross  eastern  Montana. 
Thus,  information  gathered  for  the  Northern  Tier 
documents  is,  in  many  cases,  applicable  to  study  of 
the  Northern  Border  Pipeline.  The  findings  of  the 
DNRC  Northern  Border  studies  were  summarized  for 
this  EIS;  the  full  study  reports  are  on  file  at  the  Mon- 
tana Department  of  Natural  Resources  and  Conser- 
vation, Facility  Siting  Division,  32  South  Ewing, 
Helena,  Montana  59601,  (406)  449-4600. 

SELECTION  OF  ALTERNATIVE 
PIPELINE  ROUTES 


Two  alternative  pipeline  routes  were  identified  to 
be  studied  along  with  NBPC’s  Proposed  Route.  Map 
I shows  the  8-km-wide  (5-mi-wide)  alternative 
pipeline  corridors  and  the  1.6-km-wide  (1.0-mi-wide) 
Alternative  Routes  within  the  corridors.  DNRC’s 
criteria  for  route  selection  are  described  in  Appendix 
A;  the  routes  are  described  further  in  the  following 
paragraphs. 

No  alternative  to  the  first  40  km  (25  mi)  of  NBPC’s 
Proposed  Route  (the  “Northwest  Leg’’)  was  selected 
because  DNRC  determined  that  along  this  portion  of 
the  Proposed  Route,  the  impacts  addressed  by 
DNRC’s  selection  criteria  would  be  minimized.  In  ad- 
dition, selection  of  an  alternative  was  constrained  by 
the  fixed  point  of  entry  into  Montana  at  Morgan. 
Thus,  the  two  Alternative  Routes  begin  to  differ  from 
the  Proposed  Route  about  40  km  (25  mi)  into  Mon- 
tana, in  the  Frenchman  Creek  area. 

Both  alternatives  follow  the  same  path  for  about 
the  first  140  km  (90.0  mi)  southeast  of  the  point  at 
which  they  diverge  from  NBPC’s  Proposed  Route. 
This  portion  of  the  Alternative  Routes,  which  cir- 
cumvents the  Fort  Peck  Indian  Reservation,  is  refer- 
red to  as  the  “Missouri  River  Segment’’  (see  map  I). 
NBPC  identified  the  corridor  for  this  alternative 
because  of  uncertainties  about  obtaining  permis- 
sion to  cross  the  reservation.  DNRC  identified  the 
route  within  NBPC’s  corridor. 

Approximately  48  km  (31  mi)  east  of  the  proposed 
Missouri  River  crossing  site,  the  Missouri  River  Seg- 
ment divides  to  form  the  Fairview  and  Dore 
segments  (see  map  I).  Both  segments  are  130  km 
(180  mi)  long.  The  Fairview  Segment  exits  the  state 
about  3 km  (2  mi)  south  of  Fairview;  the  Dore  Seg- 
ment leaves  the  state  about  6 km  (4  mi)  north  of  Fair- 
view,  near  Dore,  North  Dakota. 

The  corridors  for  the  Fairview  and  Dore  segments 
were  identified  by  NBPC;  DNRC  identified  the  route 
for  the  Fairview  Segment,  and  NBPC  the  route  for 
the  Dore  Segment.  The  Dore  Segment  was  selected 


because  in  North  Dakota  the  Fairview  Segment 
would  cross  the  Little  Missouri  National  Grassland. 
To  cross  the  grassland,  an  EIS  would  have  to  be 
prepared  by  the  U.S.  Forest  Service,  potentially 
delaying  construction  beyond  NBPC’s  timetable. 

Thus,  the  Fairview  Alternative  Route  consists  of 
the  Northwest  Leg  and  the  Missouri  River  and  Fair- 
view  segments;  the  Dore  Alternative  Route  is  com- 
prised of  the  Northwest  Leg  and  the  Missouri  River 
and  Dore  segments.  Both  of  these  routes  would  re- 
quire the  same  number  of  compressor  stations  and 
mainline  block  valves  as  NBPC’s  Proposed  Route, 
but  one  more  microwave  communication  tower 
would  be  needed  along  the  Alternative  Routes. 

CONTENTS  OF  THE  EIS 

Chapter  two  of  this  document  is  an  economic 
analysis  of  the  proposed  pipeline  system.  Although 
the  national  need  for  the  system  has  been  determin- 
ed by  the  federal  government,  MEPA  requires  the 
state  to  examine  alternatives  to  the  proposed  action. 
Not  constructing  the  pipeline  is  an  alternative  ac- 
tion, and  to  determine  the  impacts  of  nonconstruc- 
tion, the  need  in  Montana  for  the  pipeline  must  be 
examined. 

Chapter  three  evaluates  NBPC’s  proposed  system 
design  and  construction  methods,  as  well  as  other 
possible  construction  methods,  and  identifies 
measures  for  mitigating  adverse  impacts. 

Chapter  four  discusses  the  existing  environment 
of  the  possible  pipeline  routes  and  the  potential  en- 
vironmental impacts  of  the  pipeline  on  specific 
resources,  such  as  soils  and  vegetation,  water,  and 
wildlife.  The  chapter  also  compares  the  potential  im- 
pacts on  individual  resources  along  each  of  the 
possible  pipeline  routes,  discusses  the  relative  im- 
portance of  the  impacts,  and  draws  conclusions 
about  measures  that  could  be  taken  to  reduce  the 
impacts. 

MEPA  concerns’,  the  major  impacts  of  the  project, 
and  an  overall  route  comparison  are  presented  in 
chapter  five,  along  with  mitigative  measures  that 
DNRC  recommends  for  the  project  as  a whole.  The 
information  on  impacts  and  mitigation  of  impacts 
can  be  used  by  state  agencies  in  issuing  permits  and 
by  private  landowners  in  developing  right-of-way 
agreements  with  NBPC.  Together,  the  information 
provides  the  rationale  for  DNRC’s  route  recommen- 
dation. 

'MEPA  requires  examination  of  unavoidable  adverse  en- 
vironmental effects,  the  relationship  between  local  short-term 
uses  of  the  environment  and  the  maintenance  and  enhancement 
of  long-term  productivity,  irreversible  and  irretrievable  com- 
mitments of  resources,  and  growth-inducing  and  growth- 
inhibiting  impacts  of  the  project.  Some  MEPA  concerns  are  ad- 
dressed in  chapter  four,  to  the  extent  that  they  pertain  to  in- 
dividual resources. 
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CHAPTER  TWO 


ECONOMIC  ANALYSIS  OF  AND 
ALTERNATIVES  TO  THE  ALASKAN 
NATURAL  GAS  TRANSPORTATION  SYSTEM 

INTRODUCTION 


This  chapter  analyzes  the  economic  component  of 
the  federal  decision  leading  to  the  choice  of  an 
Alaskan  Natural  Gas  Transportation  System 
(ANGTS)  and  reviews  alternatives  to  the  system.  The 
documents  instrumental  to  that  decision  concluded 
that  a national  need  exists  for  a transportation 
system. 

Two  major  economic  issues  have  been  the  pro- 
ject's financeability  and  the  marketability  of  Alaskan 
gas.  Financeability  relates  to  ability  to  finance  the 
system;  debt  guarantees  by  the  State  of  Alaska,  gas 
producers,  or  taxpayers  and  consumers  to  assure 
financing  have  been  major  issues.  In  the  last  of 
these  cases,  taxpayers  or  consumers  would  assume 
the  financial  risks  associated  with  the  project  and 
pay  for  much  of  it  whether  or  not  Alaskan  gas  is  ever 
delivered.  Another  proposal  regarding  financeability 
is  to  build  the  U.S.  portions  of  the  system  first  (i.e. 
“prebuild”)  in  order  to  make  financing  the  whole 
system  more  attractive.  The  issue  of  marketability 
relates  to  the  ability  to  sell  the  gas  in  U.S.  markets.  If 
the  cost  of  delivered  Alaskan  gas  is  too  high,  then  it 
might  not  be  salable.  The  Natural  Gas  Policy  Act  of 
1978  allows  the  price  of  Alaskan  gas  to  be  averaged 
in  with  lower  priced  gas  obtained  from  other  U.S. 
sources  in  order  to  reduce  marketability  problems. 

The  natural  gas  market  has  changed  substantially 
since  1974-1977,  when  most  of  the  federal  analyses 
were  performed.  The  net  result  of  the  change  has 


been  to  make  financeability  and  marketability  pro- 
blems worse.  Currently,  the  Federal  Energy 
Regulatory  Commission  (FERC)  and  the  U.S.  Depart- 
ment of  Energy  (DOE)  are  attempting  to  solve  these 
and  related  problems  so  that  construction  of  ANGTS 
may  begin.  FERC  has  been  studying  tariff  rates  and 
types  of  tariffs  that  will  reduce  the  financial  risks  to 
investors.  DOE  is  assisting  in  the  arrangement  of 
financing  by  encouraging  meetings  among  in- 
terested parties,  including  Alaskan  gas  producers 
and  pipeline  sponsors. 

Factors  other  than  economic  analysis  enter  into 
the  decision-making  process  concerning  ANGTS.  In 
particular,  the  project  has  important  political  and 
social  ramifications.  For  example,  it  could  affect 
U.S. -Canada  energy  relations,  reduce  imports  of 
foreign  crude  oil,  and  affect  U.S.  national  security.  At 
the  same  time,  the  project  commits  irretrievable 
capital  that  will  continue  to  contribute  to  our 
dependence  on  fossil  fuels.  These  factors,  while 
beyond  the  scope  of  this  EIS,  may  be  important  to 
the  proposed  system. 

Throughout  this  chapter,  natural  gas  quantities 
are  given  in  British  thermal  unit  (Btu)  equivalents 
rather  than  in  volumes. 'Where  other  reports  that  give 
gas  quantities  on  a volume  basis  are  cited,  the 
volumes  are  converted  to  a Btu  equivalent.  Similarly, 
dollar  amounts  from  other  studies  are  converted  to 
November  1979  dollars  for  comparative  purposes, 
except  where  stated  otherwise. 
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REVIEW  OF  FEDERAL  ECONOMIC  ANALYSES 


Economic  analysis  of  the  proposed  pipeline 
systems  was  a significant  factor  in  the  federal  deci- 
sion that  a system  was  needed  and  feasible,  and  in 
the  selection  of  the  preferred  transportation  system. 
The  following  summary  highlights  the  major 
economic  considerations  studied  in  the  decision 
process.  This  review  contains  DNRC’s  findings  with 
respect  to  the  conclusions  of  the  federal  analyses 
and  especially  with  respect  to  their  applicability  to 
the  current  natural  gas  market. 

THE  NEED  FOR  AN  ALASKAN  NATURAL 
GAS  TRANSPORTATION  SYSTEM 

An  analysis  of  whether  a pipeline  to  transport 
Alaskan  gas  is  needed  consists  of  an  examination 
of:  (1)  the  national  supply  and  demand  for  gas  in 
general  and  Alaskan  gas  in  particular  and  (2)  alter- 
natives to  using  Alaskan  gas  to  meet  energy  re- 
quirements. A discussion  of  alternatives  appears 
later  in  this  chapter. 

The  federal  analyses  concluded  that  Alaskan 
natural  gas  reserves  are  large  enough  to  supply  a 
major  transportation  system  for  more  than  twenty 
years.  Present  estimates  of  Alaskan  gas  reserves  do 
not  change  this  conclusion  (USDOE  1979).  Forecasts 
of  demand  and  supply  of  natural  gas  in  the  U.S.  in- 
dicated that  severe  and  growing  shortages  would  oc- 
cur by  1980  and  continue  indefinitely  (USDI  1976, 
FPC  1977b,  Executive  Office  of  the  President  1977a). 
However,  these  studies  neglected  to  account  for 
reductions  in  demand  for  natural  gas  caused  by 
price  increases  that  began  when  gas  deregulatation 
was  phased  in  by  Congress  in  1978.  (Deregulation  is 
scheduled  to  be  completed  by  1985.)  This  change  in 
policy  and  other  changes  in  the  natural  gas  situation 
make  the  results  of  the  federal  studies  less  valid  to- 
day. 


ANALYSIS  OF  ALTERNATIVE 
TRANSPORTATION  SYSTEMS 

In  the  federal  analyses  the  three  formally  propos- 
ed systems  (those  of  Arctic  Gas  Company,  El  Paso- 
Alaska  Company,  and  Alcan  Pipeline  Company)  were 
compared  on  the  basis  of  net  national  economic 
benefits.  (See  chapter  one,  “Proposed  Transporta- 
tion Systems”  for  a brief  description  of  the  systems.) 
Arctic  Gas  initially  was  found  to  have  the  greatest 
net  benefits,  followed  by  El  Paso-Alaska  and  Alcan 
(FPC  1976).  The  Federal  Power  Commission’s  Initial 
Decision  on  the  Proposed  Alaskan  Natural  Gas 


Transportation  Systems  (FPC  1977a)  contained 
several  studies  that  found  either  Arctic  Gas  or  El 
Paso-Alaska  to  have  the  greatest  benefits  and  Alcan 
the  least.  The  Commission’s  Recommendation  to 
the  President,  Alaska  Natural  Gas  Transportation 
Systems  (FPC  1977b)  reexamined  the  three  pro- 
posals, including  a redesigned  Alcan  proposal;  in 
this  analysis,  the  new  Alcan  proposal  was  found  to  ; 
have  the  greatest  net  benefits,  followed  by  Arctic 
Gas  and  El  Paso. 

The  President’s  Decision  and  Report  to  Congress 
on  the  Alaska  Natural  Gas  Transportation  System 
(Executive  Cffice  of  the  President  1977a)  excluded 
the  Arctic  Gas  proposal  from  further  study  because 
an  agreement  with  Canada  precluded  the  project 
from  crossing  the  MacKenzie  Delta.  The  new  Alcan 
proposal  was  then  approved  by  the  President  and 
Congress  as  the  system  with  the  greatest  net  na- 
tional benefits.  This  is  the  system  now  referred  to  as  i 
the  Alaskan  Natural  Gas  Transportation  System. 

DNRC  concludes  that  the  federal  finding  may  noi 
longer  be  valid  because  the  estimated  cost  for  the 
entire  system  has  escalated  steadily  from  the  $10.3 
billion  (cited  in  the  President’s  Decision,  which  in- 
cluded inflation  to  the  time  of  construction)  to  about 
$23  billion  in  February  1980  {Energy  Daily  1980):  this 
is  an  increase  of  225  percent.  The  cost  of  the 
Alaskan  segment  recently  increased  $7  billion  over 
the  previous  estimate,  resulting  in  a May  1980 
estimate  of  at  least  $30  billion;  however,  since  this 
only  accounts  for  the  cost  of  gas  conditioning  and 
processing  facilities  at  Prudhoe  Bay,  the  extent  to 
which  cost  of  the  entire  system  has  changed  since 
February  1980  is  not  known. 

ECONOMIC  FEASIBILITY  OF  THE 
PROPOSED  ALASKAN  GAS 
TRANSPORTATION  SYSTEM 

The  ability  to  secure  financing  for  the  proposed 
Alaskan  gas  transportation  system  was  examined  in 
several  of  the  documents  (FPC  1977a,  FPC  1977b, i 
Executive  Office  of  the  President  1977a,  FERC  1977).! 
The  likelihood  that  the  project  will  secure  financing 
is  related  to  the  risk  of  the  project  failing, 
economically.  This  could  happen  if:  (1)  the  project  iS' 
built  and  the  gas  is  not  marketable— that  is,  the, 
delivered  price  of  the  gas  is  so  high  that  it  is  not: 
competitive  with  other  energy  sources,  (2)  construe-; 
tion  begins  on  the  project,  but  due  to  unforeseen; 
cost  overruns  all  committed  funds  are  used  beforej 
the  project  is  completed,  and  it  is  abandoned,  or  (3) 
there  is  a system  breakdown  that  causes  an  exten- 
ded interruption  of  gas  deliveries.  t 
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The  studies  found  that  Alaskan  gas  would  be 
marketable  if  the  high  price  of  Alaskan  gas  is  averag- 
ed in  with  lower  priced  gas  from  the  lower  48  states. 
Economic  arguments  against  this  method  of  “rolled- 
in”  pricing  were  rejected,  and  rolled-in  pricing  was 
recommended  to  assure  that  the  gas  could  be  sold 
and,  consequently,  increase  the  likelihood  of  obtain- 
ing financing.  DNRC  believes  that  the  recent 
changes  in  the  price  of  natural  gas  in  the  lower  48 
states  and  the  increase  in  the  estimated  cost  of 
building  the  system  have  increased  the  difficulty  of 
marketing  Alaskan  gas.  For  example,  given  the  latest 
cost  estimate  for  the  system,  customers  who  are 
currently  paying  $3. 25/million  Btu  may  see  the  price 
increase  to  $4. 46/million  Btu  when  Alaskan  gas 
deliveries  begin  if  they  purchase  gas  from  com- 
panies that  would  average  in  the  price  of  Alaskan 
gas  (Skeel  and  Nordell  1980).  (Helena,  Montana, 
residents  currently  pay  a winter  rate  of  $2.87/million 
Btu  for  the  first  16.7  million  Btu  used,  and 
$3.83/million  Btu  for  quantities  above  16.7  million 
Btu.  At  other  times  of  the  year,  the  rate  is 
$3.83/million  Btu.) 

Some  federal  analyses  concluded  that  debt 
guarantees  to  eliminate  investor  risk  also  were 
necessary  to  help  ensure  project  financeability. 
These  guarantees  could  be  accomplished  in  several 
ways.  Companies  distributing  Alaskan  gas  may  be 
required  to  bear  the  financial  risks  of  project  failure 


if  an  all-events  cost-of-service  tariff  is  granted  to  the 
project.  This  means  that  in  all  “events”  (for  example, 
interruption  of  service  or  project  abandonment) 
these  companies  would  be  required  to  pay  for  the 
amount  of  Alaskan  gas  they  agreed  to  purchase, 
whether  or  not  that  amount  is  delivered.  Distribution 
companies  would  pass  on  costs,  and  thus  the  risks, 
to  their  customers.  Another  proposal  calls  for  tax- 
payers to  bear  the  risks  of  failure  through  federal 
government  debt  guarantees  for  the  project.  A cur- 
rent proposal  of  the  Department  of  Energy  is  for 
Alaskan  gas  producers  to  guarantee  the  project’s 
debt. 

Debt  guarantees  will  probably  ensure  that  the  pro- 
ject can  obtain  financing.  However,  for  end-use  con- 
sumers (actual  users  of  the  gas)  or  taxpayers  to  bear 
the  risk  of  project  failure  appears  inequitable.  In  ad- 
dition, consumers  would  not  be  given  a choice  about 
assuming  debt  guarantees  because  the  high  price  of 
the  Alaskan  gas  would  be  rolled  in  with  lower  priced 
gas. 

At  the  time  the  Alaskan  gas  transportation 
systems  were  proposed,  problems  with  financing, 
marketability,  and  justifying  the  need  for  a system 
were  less  pronounced.  However,  these  are  the  pro- 
blems that  the  pipeline  sponsors.  Department  of 
Energy,  and  FERC  currently  are  focusing  on.  The 
next  section  illustrates  what  changes  have  occurred 
that  have  caused  these  problems  to  surface. 


CHANGES  IN  THE  GAS  MARKET  SINCE  THE  INITIAL  PROPOSALS 


During  the  period  when  the  federal  economic 
analyses  discussed  above  were  underway,  the 
natural  gas  market  (current  and  expected  supply,  de- 
mand, and  price)  was  imbalanced.  Prices  were 
regulated  at  low  levels,  shortages  were  occurring, 
and  even  worse  shortages  appeared  imminent. 

In  contrast,  today’s  gas  situation  is  one  of  near 
balance  between  supply  and  demand,  with  little 
change  expected— at  least  for  the  next  few  years. 
Because  of  these  changes,  the  need  for  an  Alaskan 
gas  transportation  system  is  less  obvious,  or  at  least 
less  urgent,  today.  Table  2 compares  early  gas  de- 
mand forecasts  in  the  U.S.  Department  of  Interior’s 
EIS  with  a recent  forecast  and  with  actual  demand. 
The  differences  indicate  that:  (1)  forecasts  made 
when  the  system  was  first  being  considered  were  far 
off  the  mark  and  (2)  demand  may  remain  level  for  the 
foreseeable  future. 

Table  3 compares  supply  shortage  forecasts  com- 
pleted prior  to  the  decision  to  build  a transportation 
system  with  two  more  recent  forecasts.  These  shor- 
tage estimates  consider  all  gas  uses,  although  shor- 
tages would  probably  be  concentrated  in  the  in- 


dustrial sector.  Since  gas  price  deregulation  is  immi- 
nent (the  Natural  Gas  Policy  Act  of  1978  scheduled  a 
phased-in  deregulation  to  be  completed  in  1985),  the 
Federal  Power  Commission  and  Department  of 
Energy  forecasts,  which  assume  price  deregulation 
and  which  show  shortages,  may  be  the  most  ac- 
curate. Although  the  range  given  in  the  forecasts 
makes  direct  comparison  difficult,  the  differences 
between  the  early  and  recent  forecasts  indicate  that 
shortages  may  be  substantially  smaller  than 
previously  predicted  or  may  not  occur  at  all. 

A major  reason  for  actual  demand  being  much 
lower  than  the  demand  forecasted  by  the  Depart- 
ment of  Interior  was  price  increases.  Early  price 
forecasts  for  natural  gas  at  the  wellhead  range  from 
$.48/million  Btu  in  1975  to  $. 82/million  Btu  in  1990 
(USDI  1976).  However,  the  actual  average  wellhead 
price  in  the  United  States  in  1978  was  $1 .65/million 
Btu  (USDOE  1979). 

At  the  time  of  the  federal  analyses,  the  natural  gas 
market  was  split  between  interstate  and  intrastate 
sales.  The  interstate  market  was  regulated  by  the 
federal  government  and  the  intrastate  market  by 
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TABLE  2 COMPARISON  OF  NATURAL  GAS  DEMAND  FORECASTS 
AND  ACTUAL  DEMAND  IN  THE  UNITED  STATES  THROUGH  1978 

(quadrillion  Btu/yr) 


Forecasted  Demand 

Actual  Demand 

U.S.  Department  of 
Interior  (1976)^ 

Bonner  and  Moore 
Associates  (1978) 

U.S.  Department  of 
Energy  (1978) 

1975 

28.0 

n.a. 

19.5 

1976 

n.a. 

n.a. 

20.0 

1977 

n.a. 

n.a. 

19.5 

1978 

n.a. 

n.a. 

19.4 

1980 

33.4 

19.4 

1985 

38.4 

19.3 

1990 

45.3 

18.8 

NOTE; 

'n.a."  indicates  not  applicable. 

'The  forecast  was  completed  before  1975  and  not  changed  before  publication  of  the  USDI  EIS. 


TABLE  3 COMPARISON  OF  GAS  SHORTAGE  FORECASTS 

(quadrillion  Btu/yr) 


Early  Forecasts 

Recent  Forecasts 

U.S.  Department 
of  Interior  (1976) 

Federal  Power 
Commission 
(1976)’ 

Federal  Power 
Commission 
(1976)' 

Foster  Associates 
(contained  in  Tussing 
and  Barlow  1979b) 

Department  of 
Energy  (1978)' 

1980 

8.7 

2.5 

0 

n.a. 

1.8  to  3.7 

1985 

13.1 

2.9 

0 

.5  to  2.0 

0 

1990 

20.1 

5.2 

0 

-.5  to  3.0 

0 

1995 

n.a. 

n.a. 

0 

0 to  6.5 

0 

NOTE: 

‘n.a.”  indicates  not  applicable;  "• 

" indicates  a surplus. 

'Assumes  continued  natural  gas  price  regulation. 
^Assumes  natural  gas  price  deregulation  in  1980. 
’Assumes  natural  gas  price  deregulation  in  1985. 
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state  agencies  or  not  at  all.  Consequently,  interstate 
gas  prices  were  significantly  lower  than  intrastate 
gas  prices.  Gas  producers  tended  to  divert  supplies 
to  the  intrastate  market,  resulting  in  shortages 
within  the  interstate  market  and,  sometimes, 
surpluses  in  the  intrastate  market  (Tussing  and 
Barlow  1978). 

Table  4 shows  the  differences  in  new  contracted 
wellhead  prices  between  the  interstate  and  in- 


trastate markets  and  the  average  price  of  all  gas  in 
1975  and  1976.  It  was  partly  the  shortages  in  the  in- 
terstate market  that  prompted  Congress  to  take 
measures  to  speed  approval  and  construction  of  an 
Alaskan  gas  transportation  system.  The  differences 
between  interstate  and  intrastate  prices  illustrate 
the  incentive  for  producers  to  sell  in  the  intrastate 
market. 


TABLE  4 WELLHEAD  PRICE  OF  NATURAL  GAS 
(dollars/million  Btu) 


Year 

Average  of  Old  and 
New  Contract  Prices 

New  Interstate 
Contract  Prices 

New  Intrastate 
Contract  Prices 

1975 

.625 

.740 

1.789 

1976 

.774 

1.204 

2.163 

SOURCE;  USDOE  1979. 


In  1978,  Congress  passed  the  Natural  Gas  Policy 
Act.  The  Act  was  designed  to  eliminate  the  dif- 
ference in  price  between  the  intrastate  and  in- 
terstate markets  by  regulating  the  price  of  intrastate 
gas  sales  until  1985,  when  both  markets  will  be 
deregulated.  The  possibility  that  Alaskan  gas  would 
be  less  marketable  and  system  financing  more  dif- 
ficult to  obtain  if  gas  were  deregulated  was  recogniz- 
ed in  the  President’s  Decision,  which  predicted 
“serious  uncertainties  and  delays.’’  However,  the 
Act  also  made  provisions  for  rolled-in  pricing  for 
Alaskan  gas. 

The  essential  changes  that  have  taken  place  since 
the  federal  analyses  are  summarized  succinctly  by 
Tussing  and  Barlow  (1979a): 

Instead  of  a growing  gas  shortage,  the  United 
States  is  facing  at  least  a short-term  surplus,  while 
both  Canada  and  Mexico  are  wrestling  with  the 
domestic  politics  of  managing  gigantic  gas 
resources  almost  unimaginable  two  or  three  years 
ago. 

It  is  becoming  apparent  that  the  demand  for  gas 
not  only  has  tangible  limits  imposed  by  the  cost  of 
alternative  fuels  (chiefly  oil),  but  that  demand  may  in- 
deed be  approaching  those  limits,  at  least  in  some 
U.S.  transmission  and  distribution  systems,  and  even 
with  the  existing  system  of  rolled-in  pricing. 

These  changes  affect  calculations  of  benefits  of 
the  transportation  system.  However,  if  the  real 
delivered  cost  of  Alaskan  gas  remains  less  than  the 
cost  of  alternative  sources  of  energy,  construction 
of  the  system  still  will  produce  positive  net  national 
benefits. 

DNRC  reviewed  two  reports  that  take  these 
changes  in  the  gas  market  into  account  in  examining 


the  net  national  benefits  of  the  project.  Tussing  and 
Barlow  (1979b)  reported  that  the  real  national 
economic  cost  of  delivered  Alaskan  gas  averaged 
over  the  project  life  would  be  $2. 00/million  Btu,  while 
the  cost  of  imported  low-sulfur  residual  oil  would  be 
$2. 82/million  Btu.  Distillate  and  residual  fuels  are 
likely  alternatives  to  natural  gas.  Also,  real  national 
economic  costs  do  not  include  excess  profits,  taxes, 
and  the  cost  of  Alaska  royalty  gas— items  which  are 
included  in  the  cost  of  gas  delivered  to  consumers. 
Calculations  based  on  the  second  report,  using  real 
costs,  result  in  a figure  of  $1. 98/million  Btu  for  the 
real  delivered  cost  of  Alaskan  gas  (averaged  over  the 
life  of  the  project)  (ICF,  Inc.  1979).  Distillate  fuel  oil 
costs  were  $3. 60/million  Btu  (averaged  over  twenty- 
five  years).  Both  studies  predict  positive  net 
economic  benefits  from  the  project  by  using  these 
figures.  The  studies  also  examined  situations  in 
which  net  benefits  would  be  negative,  but  the 
likelihood  of  them  occurring  was  thought  to  be  low. 

If  consumers  could  purchase  gas  at  its  real  cost 
they  would  receive  all  benefits.  However,  neither 
study  sees  that  as  likely.  After  adding  producer  pro- 
fits, taxes,  and  the  cost  of  royalty  gas  (gas  given  to 
Alaska),  Tussing  and  Barlow  found  that  consumers 
would  face  a price  of  about  $4. 00/million  Btu  averag- 
ed over  the  life  of  the  pipeline  and,  if  traditional 
FERC  rate-making  procedures  are  applied,  a first- 
year  price  of  $5. 40/million  Btu.  The  ICF,  Inc.  report 
predicted  an  average  price  of  $3. 18/million  Btu  and  a 
first-year  price  of  $4. 18/million  Btu.  Neither  study  in- 
cludes recent  increases  in  system  costs,  costs  of 
transporting  gas  when  it  leaves  the  system  (distribu- 
tion costs),  or  the  effect  of  rolling  in  other  gas  sup- 
plies. 
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If  the  prices  of  alternative  fuels  rise  above  the 
price  of  Alaskan  gas,  consumers  would  benefit  from 
the  project.  If  these  prices  do  not  rise  above  the 
price  of  Alaskan  gas,  consumers  would  not  benefit 
and  would  not  choose  to  purchase  the  Alaskan  gas. 
This  apparent  inconsistency  between  the  project’s 
near-certain  economic  benefits  to  the  nation  and 
possible  consumer  refusal  to  purchase  the  gas  (if 
allowed  a choice)  arises  from  the  distribution  of  the 
national  benefits.  ICF,  Inc.  estimates  the  distribution 
of  net  national  benefits  from  the  project,  when  the 
prices  of  alternative  fuels  are  higher  than  the 
Alaskan  gas  price,  as  follows:  Alaskan  gas  pro- 
ducers, 25  percent;  State  of  Alaska,  32  percent; 


federal  government,  23  percent;  end-use  consumers, 
18  percent;  and  pipelines,  2 percent.  (Consumers 
would  benefit,  in  this  analysis,  by  being  able  to  pur- 
chase Alaskan  gas  at  a cost  lower  than  that  of  alter- ; 
native  fuels.) 

Thus,  considering  net  economic  benefits  to  the 
nation,  the  project  is  probably  desirable.  But  con-,, 
sidering  equity  (or  fairness),  the  project  may  be’’' 
undesirable  since  only  a small  share  of  benefits  go 
to  Alaskan  gas  consumers;  in  fact,  both  ICF,  Inc.  and  . , 
Tussing  and  Barlow  concluded  that,  under  plausible 
conditions,  consumer  benefits  could  shrink  or  disap- 
pear. 


PREBUILDING  THE  NORTHERN  BORDER  PIPELINE 


The  proposal  discussed  in  the  previous  sections 
was  to  construct  the  entire  ANGTS  simultaneously. 
The  current  proposal  is  to  build  the  Northern  Border 
Pipeline  first  (“prebuild”)  and  deliver  Alberta  gas 
that  Canada  is  willing  to  sell.  The  Canadian  National 
Energy  Board,  the  responsible  Canadian  agency,  has 
authorized  an  agreement  that  will  allow  the  exporta- 
tion of  gas  to  the  midwestern  and  eastern  United 
States  via  the  Northern  Border  Pipeline  for  six  years 
(Ironstone  1979).  The  stated  primary  purpose  of 
prebuilding  the  Northern  Border  segment  of  the 
system  is  not  to  deliver  Canadian  gas,  but  to  “ex- 
pedite and  assist  in  the  ultimate  completion  of  the 
entire  Alaskan  gas  system”  (NBPC  1979a).  Current 
plans  call  for  completion  of  the  entire  system  two 
years  after  the  Northern  Border  segment  is  finished. 

As  indicated  by  the  federal  studies  reviewed 
above,  the  entire  Alaskan  gas  delivery  system  could 
probably  produce  positive  net  benefits  to  the  nation. 
However,  the  prebuild  proposal  may  increase  or 
decrease  these  benefits.  FERC  has  recently  com- 
pleted a study  of  the  prebuild  proposal  (FERC  1979), 
and  DNRC  has  done  an  independent  analysis.  Both 
studies  are  described  and  compared  on  the  follow- 
ing pages. 

Two  situations  are  analyzed:  (1)  the  Northern 
Border  Pipeline  is  prebuilt  as  proposed— that  is,  the 
Northern  Border  segment  will  be  completed  and 
Alberta  gas  deliveries  will  begin,  followed  by  com- 
pletion of  the  rest  of  the  system  and  deliveries  of 
Alaskan  gas  two  years  later  and  (2)  the  Northern 
Border  segment  is  completed,  but  the  rest  of  the 
system  is  never  completed.  Canadian  law  (Condition 
12  of  Canada’s  Northern  Pipeline  Act)  currently  re- 


quires financing  for  the  entire  system  to  be  arranged 
before  any  prebuilding  of  the  southern  portions  can 
begin.  This  could  preclude  Situation  2. 

DNRC  ANALYSIS  OF  THE  NORTHERN 
BORDER  PREBUILD  PROPOSAL 

I 

Situation  1:  Prebuilding  the  Northern  Border  Pipeline 
and  Completing  Construction  of  the  Entire  ANGTS 

To  estimate  the  change  in  net  national  economic  | 
benefits  arising  from  prebuilding  the  Northern  p 
Border  segment,  DNRC’s  analysis  assumes  that 
prebuilding:  (1)  allows  two  years  of  delivery  of  Alber- 
ta gas  (gas  that  otherwise  would  not  be  delivered)  in 
advance  of  delivering  Alaskan  gas  and  (2)  causes 
part  of  the  Northern  Border  segment  construction 
cost  to  be  incurred  two  years  earlier.  It  is  alsoj 
assumed  that  these  are  the  only  differences  bet-| 
ween  prebuilding  the  Northern  Border  segment  andi 
building  the  entire  system  at  once. 

Table  5 gives  the  schedule  of  Canadian  gas  ex- 
ports authorized  for  the  Northern  Border  prebuild. 
The  exports  must  be  used  in  the  year  for  which  they 
are  scheduled  or  they  will  not  be  available,  accor- 
ding to  Canadian  National  Energy  Board  authoriza- 
tion. After  the  rest  of  the  system  is  constructed, 
Canadian  gas  will  continue  to  flow  with  Alaskan  gasj 
until  the  export  authorization  expires.  i 

Table  6 gives  DNRC’s  estimated  additional  net! 
benefits  from  prebuilding  the  Northern  Border  seg-| 
ment  of  ANGTS.  The  value  of  gas  is  equal  to  the| 
price  of  the  most  likely  alternative  fuel— that  is,  thei 
energy  source  that  would  be  used  if  natural  gas 
weren’t  available.  It  is  not  certain  what  this  fuel 
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TABLE  5 VOLUMES  OF  NATURAL  GAS 
AUTHORIZED  TO  BE  EXPORTED  FROM 
CANADA  TO  THE  UNITED  STATES 
(1981-1987) 

Volumes  Authorized 


Export  Dates  (billion  Btu/d) 

Nov.  1,  1981  to  Dec.  31,  1980  850 

Jan.  1,  1982  to  Dec.  31,  1982  850 

Jan.  1,  1983  to  Dec.  31,  1983  850 

Jan.  1,  1984  to  Dec.  31,  1984  800 

Jan.  1,  1985  to  Dec.  31,  1985  600 

Jan.  1,  1986  to  Dec.  31,  1986  385 

Jan.  1,  1987  to  Oct.  31,  1987  210 


SOURCE:  Ironstone  1979. 

NOTE:  The  Canadian  National  Energy  Board  has  recommended  that  additional  gas 
should  be  made  available  between  Nov.  1,  1984  and  Oct.  31,  1987,  but  the 
recommendation  has  not  yet  been  acted  on  by  the  Canadian  government. 


would  be,  but  residual  fuel  oil  and  distillate  fuel  oil 
are  two  likely  alternatives.  (Another  alternative,  con- 
servation, is  considered  later  in  this  chapter.) 
Therefore,  in  the  table,  the  benefits  of  the  gas  are 
calculated  in  terms  of  both  distillate  and  residual 
fuels.  Because  costs  and  benefits  from  delivery  of 
Alberta  gas  occur  over  time,  account  must  be  taken 
of  society’s  rate  of  time  preference,  referred  to  by 
economists  as  the  “discount  rate.’’  Two  rates— 6 
percent  and  10  percent— are  used  because  of  uncer- 
tainty about  which  rate  is  proper  (Mishan  1976). 

Situation  2:  Prebuilding  the  Northern  Border  Pipeline 
and  Not  Constructing  the  Entire  ANGTS 

Even  though  Canadian  law  appears  to  preclude 
this  situation,  it  may  be  possible  that  financing 
could  be  arranged  for  the  entire  system,  the  Nor- 
thern Border  Pipeline  prebuilt,  and  the  rest  of  the 
system  abandoned  or  Canadian  law  changed.  DNRC 
found  that  the  costs  would  be  greater  than  the 
benefits  in  all  cases,  resulting  in  negative  net 
benefits  to  the  nation  (Skeel  and  Nordell  1980). 


TABLE  6 CHANGE  IN  PRESENT  VALUE  OF  NET  BENEFITS  OF 
PREBUILDING  THE  NORTHERN  BORDER  PIPELINE  PRIOR  TO  ANGTS 

(millions  of  dollars) 


6 Percent  10  Percent 

Discount  Rate  Discount  Rate 


Benefits  (value  of  gas) 
Distillate 
Residual 

1,512.9 

1,373.2 

1,329.9 

1,207.1 

Costs 

1,425.4 

1,342.8 

Change  in  net  benefits 

due  to  prebuilding 

Distillate 

87.5 

-13.0 

Residual 

-52.2 

-135.7 

SOURCE:  Skeel  and  Nordell  1980. 

NOTE:  See  Skeel  and  Nordell  (1980)  for  details  on  the  net  benefit  calculations. 
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FERC  ANALYSIS  OF  THE  NORTHERN 
BORDER  PREBUILD  PROPOSAL 

The  FERC  analysis  (FERC  1979)  is  similar  to  the 
DNRC  analysis  and  uses  much  the  same 
methodology.  The  major  difference  between  the  two 
studies  is  the  assumptions  that  are  used.  The  FERC 
analysis  assumes  that:  (1)  Alberta  gas  will  be 
available  for  twelve  years  (3.5  quadrillion  Btu  under 
optimistic  assumptions  and  2.3  quadrillion  Btu 
under  pessimistic  assumptions)  that  would  not  be 
available  if  the  entire  system  is  built  simultaneously 
and  (2)  the  prebuild  proposal  will  reduce  the  cost-of- 
service  charge  for  portions  of  the  pipeline  transpor- 
ting Alaskan  gas  through  Canada.  These  differences 
tend  to  increase  the  net  benefit  figures  derived  from 
the  FERC  analysis  over  those  derived  from  the 
DNRC  analysis.  Table  7 shows  the  results  of  the 
FERC  analysis,  under  optimistic  and  pessimistic 
assumptions,  for  the  situation  in  which  the  rest  of 
the  system  is  completed  as  proposed  (comparable 
to  DNRC’s  Situation  1)  and  the  situation  in  which  the 
rest  of  the  system  is  not  completed  (comparable  to 
DNRC’s  Situation  2). 


In  its  analysis,  FERC  also  examined  the  net  private 
benefits  to  consumers  of  Alberta  gas.  Net  benefits 
to  this  group  would  be  positive  only  if:  (1)  the  rest  of 
the  system  is  completed  as  proposed,  (2)  the  value  of 
the  gas  is  the  price  of  distillate  fuel  oil,  and  (3)  the 
border  price  of  Canadian  gas  does  not  increase 
faster  than  the  general  rate  of  inflation.  In  all  other 
cases  significant  losses  to  consumers  of  Alberta 
gas  would  occur. 


COMPARISON  OF  THE  DNRC 
AND  FERC  ANALYSES 

Both  analyses  indicate  that  it  is  possible  that  the 
prebuild  proposal  could  result  in  either  economic! 
gains  or  losses  to  the  nation.  The  DNRC  analysis, 
which  is  based  on  more  pessimistic  assumptions, 
indicated  more  possible  circumstances  in  which  net 
benefits  would  be  negative  than  did  the  FERC 
analysis  (see  tables  6 and  7).  In  addition,  the  FERC! 
analysis  of  gas  consumer  net  benefits  concluded  i 
that  consumers  of  the  Alberta  gas  delivered  by  the 
prebuild  proposal  are  likely  to  face  economic  losses. ; 


TABLE  7 CHANGE  IN  PRESENT  VALUE  OF  NET  BENEFITS  OF 
PREBUILDING  THE  NORTHERN  BORDER  PIPELINE  PRIOR  TO 
ANGTS  AND  IF  ANGTS  IS  NOT  BUILT 
(millions  of  dollars) 


5 Percent 
Discount  Rate 

9 Percent 
Discount  Rate 

Situation  V 

Optimistic  assumptions^ 

2,296.2 

1,537.8 

Pessimistic  assumptions^ 

45.2 

-53.4 

Situation  2“* 

Optimistic  assumptions^ 

1,354.2 

775.1 

Pessimistic  assumptions^ 

-904.2 

-818.8 

SOURCE;  Derived  from  FERC  1979. 

NOTE:  FERC’s  analysis  was  completed  before  Canada  authorized  exportation  of  natural  gas  to  the  United  States, 

'This  situation  is  roughly  equivalent  to  Situation  1 in  the  DNRC  analysis,  except  for  the  differences  in  assumptions  noted  in  the  text. 
’These  assumptions  include  the  use  of  the  price  of  distillate  fuel  oil  as  the  value  of  Alberta  and  Alaska  gas. 

’These  assumptions  include  the  use  of  the  price  of  residual  fuel  oil  as  the  value  of  Alberta  and  Alaska  gas. 

'This  situation  is  roughly  equivalent  to  Situation  2 in  the  DNRC  analysis,  except  for  the  differences  in  assumptions  noted  in  the  text. 
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,j  ALTERNATIVES  TO  AN  ALASKAN 

|i  Alternatives  to  delivery  of  Alaskan  gas  were  ex- 
t'i  amined  at  an  early  point  in  the  decision  process  that 
led  to  the  proposed  pipeline  system.  Alternatives  ex- 
S amined  in  the  Department  of  Interior  impact  state- 

Iment  included  not  building  the  project  or  delaying 
the  project,  using  other  energy  sources,  conserva- 
tion, importing  natural  gas  from  other  countries  (in- 
cluding Canada  and  Mexico),  and  exploiting  other 
domestic  sources.  Other  energy  sources  that  were 
examined  included  coal,  oil,  oil  shale,  synthetic  oil 

I and  natural  gas,  geothermal  energy,  hydroelectric 
power,  and  nuclear  power. 

A number  of  alternative  gas  delivery  systems  also 

i'  were  considered.  All  alternatives  were  dismissed  as 
less  attractive  than  the  proposed  system  of  deliver- 
ing Alaskan  gas.  (See  USDI  1976,  Alternatives 

i 

CONSERVATION  C 


The  conservation  alternative  was  not  treated  ade- 
quately in  the  federal  analyses  of  the  proposed 
system.  If  financial  investment  in  conservation 
could  save  energy  at  lower  costs  than  the  pipeline 
could  deliver  it,  and  if  a comparable  amount  of 
energy  could  be  saved  in  a similar  time  period,  it 
would  be  a reasonable  and  prudent  alternative. 

. Conservation  investment  can  take  a variety  of 
fforms.  Some  are  inexpensive  relative  to  the  value  of 
lenergy  saved  and  require  a year  or  less  before  the  in- 
• vestment  is  paid  back  (for  example,  weather  stripp- 
j ing  and  insulation  of  older,  poorly  insulated  houses). 
Some  are  expensive,  difficult  to  implement,  and  may 

I not  be  justified. 

An  examination  of  the  reasonableness  of  conser- 
^ vation  investment  as  an  alternative  to  Alaskan  gas 
use  in  the  U.S.  begins  with  a look  at  current  gas  uses 
and  consumption  compared  to  amounts  of  gas  ex- 
jpected  from  Alaska.  Total  U.S.  gas  sales  to  the 
j residential  and  commercial  sector  in  1977  were  7.36 
quadrillion  Btu  (American  Gas  Association  1978).  In- 
^dustrial  sales  were  6.71  quadrillion  Btu  in  1977.  The 
[bulk  of  commercial  and  residential  use  went  for 
j space  and  water  heating  (less  than  5 percent  was  us- 
red  for  residential  cooking)  and  these  uses  would 
[thus  receive  the  most  attention  when  applying  con- 
servation measures.  Expected  deliveries  of  Alaskan 
I natural  gas  to  the  U.S.  are  equivalent  to  0.87 
j quadrillion  Btu/yr;  this  equals  about  12  percent  of 
1977  residential  and  commercial  consumption,  and  6 
I percent  of  total  1977  consumption. 


GAS  TRANSPORTATION  SYSTEM 

Volume,  for  a more  detailed  discussion.) 

Conservation  was  examined  superficially  and 
thought  to  be  unrealistic  with  respect  to  the  immi- 
nent severe  shortages  then  predicted.  At  the  time  of 
the  Department  of  Interior  study,  this  approach  may 
have  been  justified  since  technology  and  experience 
with  conservation  were  limited.  In  contrast,  the  cur- 
rent state  of  knowledge  about  conservation  is  much 
greater,  thereby  reducing  the  reliability  of  the 
Department  of  Interior’s  conclusions.  Additionally, 
conservation  is  an  environmentally  sound  alter- 
native. Although  a thorough  reexamination  of  alter- 
natives is  beyond  the  scope  of  this  EIS,  DNRC  con- 
ducted, for  the  above  reasons,  an  analysis  of  the 
conservation  alternative. 


NATURAL  GAS 


REVIEW  OF  GAS  CONSERVATION 
METHODS 

Several  recent  studies  have  attempted  to  deter- 
mine the  economic  feasibility  of  conservation  and 
strategies  for  achieving  energy  savings.  Most 
studies  examined  energy  use  and  waste  in 
hypothetical  houses,  designed  to  represent  existing 
houses,  and  projected  the  savings  potential  from  the 
hypothetical  structures  to  the  existing  housing 
stock.  A review  of  the  more  important  studies 
follows. 

A study  prepared  for  the  Bonneville  Power  Ad- 
ministration (BPA)  identified  a cost-effective 
package  of  conservation  investments  in  existing  and 
new  residential  and  commercial  structures,  and  a 
series  of  successively  more  stringent  strategies  that 
would  increase  the  effectiveness  of  the  investments 
and,  hence,  increase  the  total  energy  savings  (BPA 
1976).  (Industrial  energy  savings  also  were  examined 
in  the  study,  but  are  very  specific  to  the  Pacific 
Northwest,  and  thus  conclusions  about  them  would 
not  be  applicable  to  other  parts  of  the  U.S.)  Table  8 
presents  the  results  of  the  BPA  study. 

Other  studies  give  similar  results.  An  Oak  Ridge 
National  Laboratory  study  looked  at  typical  home 
use  of  natural  gas  furnaces  and  found  potential  sav- 
ings due  to  improvements  in  furnaces  (see  table  9). 
The  measures  were  economically  sound  in- 
vestments when  gas  was  priced  at  $1. 90/million  Btu 
(Oak  Ridge  National  Labratory  1978). 


I 

I 
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TABLE  8 ANNUAL  ENERGY  SAVINGS  AND  COST  OF  SAVINGS 
UNDER  INCREASINGLY  STRINGENT  CONSERVATION  MEASURES 

IN  THE  PACIFIC  NORTHWEST 

increase  in  Savings 


from  Previous  Strategy 
(trillion  Btu) 

Cost  per  Million  Btu  Saved  ^ 
(dollars) 

BPA 

Strategy 

6 Percent 
Discount  Rate 

10  Percent 
Discount  Rate 

1 

37.4 

0.77 

0.98 

2 

37.4 

0.98 

1.25 

3 

32.7 

1.62 

2.06 

4 

40.9 

1.10 

1.40 

5 

61.7 

1.07 

1.36 

SOURCE;  Derived  from  Bonneville  Power  Administration  1976. 
'See  Skeel  and  Nordell  (1980)  for  details  on  the  cost  calculations. 


The  Oak  Ridge  study  also  modeled  the  potential 
savings  of  improvements  in  the  heat-retaining  ability 
of  typical  houses,  including  insulating  attics,  walls, 
and  floors;  installing  double  glazing  and  insulated 
doors;  and  reducing  infiltration  of  cold  air  by 
weatherstripping  and  caulking.  The  study  found  that 
energy  use  for  heating  in  a typical  house  could  be 
cut  by  as  much  as  70  percent  at  a cost  of  $2,000  (see 
figure  2). 

A study  of  the  effectiveness  of  modifying  existing 
dwellings  in  Princeton,  New  Jersey,  included  an  in- 
tensive study  of  a townhouse,  using  all  available 
cost-effective  techniques,  and  found  similar  results 
(Office  of  Technology  Assessment  1980).  By  install- 
ing new  attic,  wall,  and  floor  insulation;  storm  doors, 
windows,  and  weatherstripping;  and  insulating  shut- 
ters, the  annual  heating  load  was  cut  by  two-thirds, 
at  an  estimated  cost  of  $1,900.  The  National  Bureau 
of  Standards  performed  a similar  experiment  that 
yielded  a saving  of  58.5  percent  in  the  annual  heating 
load  of  the  house  (Office  of  Technology  Assessment 
1980). 


The  Office  of  Technology  Assessment  also  com- ' 
pared  the  performance  of  three  hypothetical  houses,  ' 
located  in  different  parts  of  the  country.  A Chicago  s 
location  is  shown  in  table  10.  The  “1973  house”  : 
(used  as  a base  for  comparison)  had  R-3  ceilings, 
R-11  walls,  and  no  double  window  glass.  The  “1976  i 
house”  had  R-19  ceilings,  weatherstripping,  storm 
windows  and  insulated  doors.  The  “low  energy 
house”  had  R-30  floors,  R-31  walls,  R-38  ceilings,! 
triple  glazing,  and  storm  doors.  (R-ratings  are  a 
measure  of  the  effectiveness  of  insulation.) 

All  of  the  conservation  measures  discussed  above 
were  found  to  be  cost-effective— that  is,  the  savings 
in  energy  costs  due  to  the  conservation  measure  will 
pay  back  the  costs  of  conservation  over  a reasonable 
period  of  time  when  compared  with  present  gas 
prices  that  are  much  lower  than  the  expected  price 
of  Alaskan  gas  (Skeel  and  Nordell  1980).  Therefore, 
these  measures  would  be  even  more  attractive  when 
compared  to  the  expected  price  of  Alaskan  gas. 


TABLE  9 POTENTIAL  ANNUAL  ENERGY  SAVINGS  IN 
RESIDENTIAL  HEATING  FROM  GAS  FURNACE  IMPROVEMENTS 

Conservation  Strategy  Annual  Savings  per 

(various  furnace  adjustments)  Home  (million  Btu) 


1.  Install  furnace  of  proper  size  4.0 

2.  Adjust  bonnet  thermostat  to  5 ° above  room  temperature  5.2 

3.  Install  automatic  flue  damper  9.8 

4.  Increase  fiberglass  duct  insulation  2.1 

5.  Install  sealed  combustion  unit  10.9 

6.  Increase  steady-state  efficiency  to  84  percent  13.9 

7.  Install  electric  ignition  4.0 

SOURCE:  Oak  Ridge  National  Laboratory  1978. 
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TABLE  10  POTENTIAL  ENERGY  SAVINGS  IN  HOUSES  IN  CHICAGO 


Heat  Loss  Heating  System  Load 

(percent  of  base)  (percent  of  base) 

1973  house  100  100 

1976  house  84  80 

Low-energy  house  38  25 


SOURCE:  Office  of  Technology  Assessment  1980. 


FIGURE  2 RELATIONSHIP  BETWEEN  COST  OF  CONSERVATION 
INVESTMENT  AND  HEATING  LOAD  REDUCTION  FOR  A TYPICAL  HOUSE 


Cost  of  Investment  (Dollars) 

SOURCE;  Derived  from  Oak  Ridge  National  Laboratory  1978 
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EXTENT  OF  GAS  SAVINGS 
FROM  CONSERVATION 

Savings  Compared  to  Forecasted  U.S.  Gas  Shortages 

The  BPA  study  results,  if  applied  to  1977  residen- 
tial and  commercial  gas  consumption  in  the  United 
States,  imply  that  stringent  conservation  strategies 
would  yield  savings  of  up  to  52  percent,  or  3.82 
quadrillion  Btu/yr.  This  could  offset  the  “worst  case” 
gas  shortages  forecasted  by  Foster  Associates 
through  1990  (see  table  3,  p.  12.  In  order  to  avoid 
these  “worst  case”  shortages  until  sometime  after 
1995,  industrial  savings  of  2.68  quadrillion  Btu/yr,  or 
40  percent  of  1977  industrial  gas  use,  would  have  to 
be  achieved  (in  addition  to  the  3.82  quadrillion  Btu/yr 
savings  from  commercial  and  residential  use). 
However,  no  estimates  for  industrial  savings  from 
conservation  that  are  adaptable  to  national  industrial 
use  were  found  in  the  studies  received  by  DNRC. 

Savings  Compared  to  Alaskan  Gas  Deliveries 

A conservative  estimate  of  the  potential  of  conser- 
vation to  offset  supplies  from  ANGTS  would  be  ob- 
tained by  looking  only  at  savings  in  residential  space 
heating  in  the  expected  market  area  of  the  Alaskan 
gas  transportation  system  (the  midwestern  states). 
The  Princeton  study,  the  National  Bureau  of  Stan- 
dards study,  and  the  Office  of  Technology  Assess- 
ment study  all  found  that  cost-effective  measures 
could  reduce  heating  loads  by  58  to  75  percent  in  the 
residential  sector.  Given  that  residential  space- 
heating gas  use  in  the  market  area  was  1.51 
quadrillion  Btu/yr  in  1977,  and  assuming  that 
available  conservation  savings  in  the  residential  sec- 
tor of  the  Alaskan  gas  market  area  are  equal  to  the 
amount  predicted  (58  to  75  percent),  the  savings 
would  be  on  the  order  of  0.88  to  1.3  quadrillion 
Btu/yr,  enough  to  displace  the  energy  to  be  supplied 
by  the  proposed  system.  Because  this  estimate  ex- 
cludes any  additional  savings  from  residential  water 


MONTANA  COST- 


The  following  cost-benefit  analysis  examines  the 
economic  costs  and  benefits  of  the  proposed  pro- 
ject from  Montana’s  perspective.  In  such  an 
analysis,  benefits  and  costs  to  the  entire  nation  are 
not  always  equivalent  to  benefits  and  costs  to  Mon- 
tana. For  example,  the  value  of  the  gas  delivered  by 
the  Northern  Border  Pipeline  is  not  a benefit  to  Mon- 
tana since  no  gas  is  currently  proposed  to  be 
delivered  in  Montana.  On  the  other  hand,  the  value  of 
the  steel  used  for  the  pipeline  is  not  a direct  cost  to 
Montana  because  Montana  will  not  supply  the  steel. 


heating  and  commercial  gas  use,  it  must  be  con- 
sidered conservative. 

Achieving  these  savings  would  not  be  instan- 
taneous or  simple.  It  would  take  time  to  institute 
energy-conserving  building  codes  for  new  construc- 
tion and  mandatory  remodeling  of  existing  struc- 
tures before  resale,  or  to  encourage  voluntary 
measures.  A measure  of  the  rate  of  implementation 
can  be  seen  from  the  BPA  analysis.  In  three  years, 
the  set  of  mandatory  measures  would  result  in  a 17 
percent  savings  of  the  energy  used  for  space  and 
water  heating  in  the  residential  sector.  By  1995,  the 
same  set  of  measures  is  projected  to  produce  a sav- 
ings of  52  percent.  Similar  results  hold  for  energy 
use  in  commercial  structures. 

BPA’s  analysis  of  conservation  potential  in  the 
Northwest  suggests  that  during  the  first  three  years 
of  a similar  conservation  program  in  the  market  area 
for  Alaskan  natural  gas,  potential  energy  savings  of 
between  0.29  and  0.37  quadrillion  Btu/yr  could  be 
achieved  in  residential  home-heating  use  alone.  This 
amount  would  not  be  enough  to  displace  Alaskan 
gas  deliveries  of  0.87  quadrillion  Btu/yr.  However, 
because  Alaskan  gas  deliveries  probably  will  begin 
in  1987,  DNRC  believes  that  an  intensive  conserva- 
tion program  during  the  next  seven  years  would  yield 
additional  residential  savings  and  achieve  substan- 
tial energy  savings  in  the  commercial  and  industrial 
sectors. 

If  an  additional  energy  savings  of  0.58  quadrillion  : 
Btu  could  be  achieved  prior  to  scheduled  delivery  of 
Alaskan  natural  gas,  conservation  could  delay  the 
need  for  ANGTS  until  conservation  measures  could 
no  longer  prevent  gas  shortages.  When  that  occurs, 
ANGTS  or  some  other  source  of  energy  may  be  need- 
ed. However,  at  this  time,  the  results  of  the  analysis 
of  conservation  potential  indicate  that  a cost-benefit 
analysis  that  uses  conservation  as  the  alternative 
energy  source  (rather  than  the  distillate  or  residual 
fuels  used  in  the  federal  analyses)  would  result  in  a 
finding  of  negative  net  national  economic  benefits  I 
from  ANGTS. 


ANALYSIS 


The  analysis  assumes  that  the  pipeline  project 
would  be  an  incremental  investment  in  Montana’s 
economy— that  is,  that  the  project  would  not 
displace  or  induce  other  investment  plans. 

By  calculating  the  benefits  and  costs  to  Montana 
likely  to  arise  from  the  Northern  Border  project,  the 
benefits  in  excess  of  costs  can  be  determined.  The 
results  (benefits  minus  costs)  are  referred  to  as  net 
benefits  and  are  expected  to  include:  (1)  taxes  paid 
to  Montana  in  excess  of  service  costs,  (2)  straight- 
time  wages  paid  to  otherwise  unemployed  Montana 
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workers,  (3)  two-thirds  of  overtime  wages  paid  to 
Montana  workers,  (4)  straight-time  wage  differentials 
of  project  and  alternative  employment  opportunities 
for  Montanans,  and  (5)  payments  by  the  project  for 
use  of  excess  capacity  of  capital  resources  (Skeel 
and  Nordell  1980). 

Because  estimates  of  net  benefits  are  based  on 
reasonable  “best-guess  assumptions”  about  the 
state’s  economy,  the  figures  below  must  be  viewed 
as  estimates.  Best-guess  assumptions  are  used 
because  no  “hard”  data  exists.  No  explicit  calcula- 
tions have  been  made  to  adjust  estimates  for  the 
possibility  of  the  Northern  Tier  Pipeline  being  con- 
structed at  the  same  time  as  the  Northern  Border 
Pipeline,  an  event  likely  to  decrease  the  net  benefits 
of  the  Northern  Border  Pipeline  to  Montana. 

TAXES 

Tax  payments  are  probably  the  most  accurate  part 
of  the  net  benefit  calculation  since  they  are  based 
on  the  most  readily  available  data.  Estimated  first- 
operational-year  Montana  property  taxes  are  $5.3 
million  and  estimated  first-operational-year  cor- 
porate income  taxes  are  $400,000.  (See  “Fiscal  Im- 
pacts” section  of  “Social  and  Economic  Concerns” 
for  a more  detailed  discussion  of  taxes.)  The  dis- 
counted present  value  of  tax  payments  for  the  pro- 
ject is  given  in  table  11  (see  also  Skeel  and  Nordell 
1980). 

WAGES 

Haveman  and  Krutilla  (1968)  developed  a method 
for  estimating  the  percentage  of  workers  employed 
on  a project  who  would  otherwise  be  unemployed, 
given  the  unemployment  rate  in  the  economy  from 
which  the  workers  are  drawn.  Using  1979  figures 
from  the  Montana  Department  of  Labor  and  Industry 
for  Montana  Labor  Market  Areas  and  Standard 
Metropolitan  Statistical  Areas,  the  number  of 


unemployed  Montana  workers  who  would  work  on 
the  project  can  be  estimated  in  order  to  calculate  net 
benefits.  Also,  since  the  wages  will  not  be  paid  until 
1981,  they  must  be  discounted  by  an  appropriate  fac- 
tor to  get  their  present  value;  estimates  are  given  in 
table  11.  Two-thirds  of  the  overtime  wage  payments 
to  Montana  workers  would  be  a net  benefit  to  Mon- 
tana. Appropriately  discounted  net  benefits  from 
these  payments  also  are  given  in  the  table. 

The  present  value  of  net  benefits  to  Montana  from 
wage  differentials  of  project  and  alternative  occupa- 
tions (adjusted  for  those  benefits  already  included 
from  employment  of  otherwise  unemployed  workers) 
also  are  contained  in  table  11. 


NET  BENEFITS  FROM  USE 
OF  EXCESS  CAPACITY 

Haveman  and  Krutilla  (1968)  also  developed  a 
method  for  computing  the  unused  capacity  (that  is, 
unused  buildings  or  equipment)  that  would  be  used 
by  a project  such  as  the  pipeline,  given  the  normal 
rate  in  the  industry.  It  is  assumed  that  the  rate  of 
unused  capacity  equals  the  current  unemployment 
rate  in  the  project  area— 2 to  3 percent.  Using  this 
method,  net  benefits  to  Montana  resulting  from  use 
of  excess  capacity  are  given  in  table  11  (see  also 
Skeel  and  Nordell  1980). 


TOTAL  NET  BENEFITS 

Taxes  are  by  far  the  largest  source  of  net  benefits 
to  Montana.  They  are  also  the  most  precisely 
measured  category  of  benefits.  Other  categories 
could  contain  substantial  errors  in  estimation  of 
benefits,  but  these  errors  would  not  significantly 
change  the  total  net  benefits  because  the  categories 
are  small  relative  to  taxes. 


TABLE  11  PRESENT  VALUE  OF  NET  BENEFITS  TO  MONTANA 
FROM  THE  NORTHERN  BORDER  PIPELINE 
(millions  of  dollars) 


Benefits 

Discount  Rate 

6 Percent 

10  Perce 

Taxes 

$26.6 

$22.1 

Wages 

Employment  of  otherwise  unemployed  labor 

0.4 

0.3 

Benefits  from  overtime  work 

2.8 

2.7 

Wage  differentials  of  project  and  alternative  employment 

0.8 

0.8 

Use  of  excess  capacity 

0.5 

0.4 

Total 

$31.1 

$26.3 

SOURCE:  Skeel  and  Nordell  1980, 
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Economic  benefits  to  Montana  from  the  pipeline 
will  almost  certainly  be  positive  and  substantial. 
Because  the  project  would  be  in  addition  to  other  in- 
vestment in  Montana,  it  could  create  opportunities 
for  Montanans  seeking  additional  work,  at  least  dur- 
ing construction.  The  tax  benefits  to  Monana  would 


be  helpful  to  state  and  local  governments.  Also, 
owners  of  businesses  may  be  able  to  use  capital 
capacity  that  otherwise  would  be  left  idle.  More 
specific  information  on  less  quantifiable  social, 
governmental,  and  environmental  costs  and  benefits 
are  given  in  chapter  four. 


CONCLUSIONS 


FINANCING  AND  MARKETABILITY 

The  Alaskan  Natural  Gas  Transportation  System  is 
less  urgently  needed  than  it  was  perceived  to  be  in 
1977,  when  the  President’s  Decision  was  issued.  The 
project  also  faces  more  severe  problems  associated 
with  project  financeability  and  marketability  of 
Alaskan  gas  than  were  expected  in  1977.  The  unan- 
ticipated changes  in  the  natural  gas  market  that  have 
occurred  since  1977  have  prompted  this  reassess- 
ment. Expected  natural  gas  shortages  have  not 
materialized  and  the  U.S.  faces  a potential  surplus 
that  may  last  a few  years,  thereby  reducing  the  need 
for  additional  supplies  from  Alaska  and  creating  a 
climate  of  uncertainty  about  marketability  of  the 
high-priced  Alaskan  gas  and,  thus,  the  financeability 
of  the  project.  Nevertheless,  the  system  probably  of- 
fers potential  positive  net  economic  benefits  to  the 
nation  (including  Alaskan  gas  producers,  the  State 
of  Alaska,  project  sponsors,  federal  taxpayers,  and 
consumers)  if  the  delivered  cost  of  Alaskan  gas  is 
less  than  the  cost  of  alternative  fuels. 

However,  some  proposals  to  reduce  the  severity 
of  the  Alaskan  gas  marketability  problems  and  the 
project’s  financing  problems  raise  questions  about 
equity.  These  proposals  include  an  all-events  tariff, 
government  debt  guarantees,  and  rolled-in  pricing. 
Consumers  will  be  forced  to  accept  much  of  the  pro- 
ject’s risk  of  financial  failure  if  the  project  is  granted 
an  all-events  tariff;  if  government  debt  guarantees 
are  given  to  the  project,  taxpayers  also  will  accept 
some  of  this  risk;  and  when  the  price  of  Alaskan  gas 
is  rolled  in  with  lower  priced  gas,  consumers  will  be 
unable  to  make  informed  decisions  about  whether  or 
not  to  purchase  Alaskan  gas.  In  combination,  these 
measures  will  increase  the  likelihood  that  the  pro- 
ject will  be  completed  and  that  Alaskan  gas  will  be 
marketed.  However,  consumers  and,  possibly,  tax- 
payers will  not  receive  benefits  from  the  project 
commensurate  with  the  amount  of  risk  they  will 
bear. 


PREBUILDING  THE  NORTHERN 
BORDER  PIPELINE 

The  proposal  to  prebuild  the  Northern  Border  seg-  | 
ment  of  the  system  is  not  certain  to  increase  the  net  | 
national  economic  benefits  beyond  those  at- i 
tributable  to  building  the  entire  system  at  once.  Both 
the  DNRC  and  FERC  analyses  found  that,  under 
plausible  conditions,  the  prebuilding  of  the  Northern  ! 
Border  Pipeline  could  reduce  the  benefits  of  ANGTS  ; 
from  those  arising  if  the  entire  system  is  con-  < 
structed  simultaneously. 


NATURAL  GAS  CONSERVATION 

DNRC’s  analysis  indicated  that  if  assessments  of 
conservation  potential  and  cost  in  other  studies  are  , 
correct,  and  if  the  conservation  measures  are  feasi-l 
ble,  then  an  amount  of  natural  gas  could  be  saved 
equivalent  to  ANGTS  deliveries  at  a significantly 
lower  cost.  This  would  imply  that  conservation 
would  balance  supply  and  demand  at  a lower  cost 
than  ANGTS  and,  therefore,  should  have  a higher 
priority. 


ECONOMIC  COSTS  AND  BENEFITS 
TO  MONTANA 

A Montana  cost-benefit  analysis  done  by  DNRC 
found  that  the  construction  and  operation  of  the  Nor- 
thern Border  Pipeline  in  Montana  will  be  very  likely 
to  result  in  positive  net  economic  benefits  to  Mon- 
tana. 
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CHAPTER  THREE 


PIPELINE  SYSTEM  ENGINEERING 
AND  GEOTECHNICAL  CONCERNS 


This  chapter  describes  NBPC’s  proposed  design 
for  and  methods  of  constructing  the  pipeline 
system.  It  also  gives  DNRC’s  evaluation  of  NBPC’s 
proposal  and  points  out  ways  that  design  and  con- 
struction could  be  improved.  An  important  con- 
sideration with  regard  to  the  pipeline  system  is  the 
way  in  which  the  environment  would  affect  it.  Thus, 
the  chapter  also  identifies  potentially  hazardous 


areas  and  measures  that  could  be  taken  to  reduce 
risk  to  the  pipeline  in  such  areas. 

The  photographs  of  pipeline  construction  that  ap- 
pear in  this  chapter  do  not  depict  construction  in 
Montana,  but  they  are  representative  of  large- 
diameter  pipeline  construction.  In  addition,  some  of 
the  photos  were  taken  in  the  1950s;  however,  the 
equipment  and  procedures  shown  are  similar  to 
those  currently  used. 


PHYSICAL  CONSTRAINTS  ON  ENGINEERING 


NBPC’s  Proposed  Route  is  within  the  Glaciated 
Missouri  Plateau,  consisting  primarily  of  upland 
plains  dissected  by  drainage  courses  in  some  areas 
I to  form  badlands.  Construction  through  this  area  of 
Montana  generally  would  not  be  difficult,  although 
' engineering  problems  could  arise  in  specific  loca- 
' tions  (for  example,  in  badlands). 

The  Proposed  and  Alternative  routes  are  within 
seismic  risk  zones  0 and  1 (USDI  1976  and  NBPC 
1974).  These  are  general  seismic  risk  ratings  that  in- 
dicate there  is  almost  no  chance  of  an  earthquake  in 
Zone  0,  and  little  chance  of  one  within  Zone  1. 
However,  the  Hinsdale  and  Brockton-Froid  faults, 
which  are  suspected  to  be  historically  active  (USDI 
1976),  bisect  the  routes  (see  map  II).  Each  may  be 


capable  of  producing  an  earthquake  of  damaging  in- 
tensity 

Given  the  short  historical  record  of  earthquakes  in 
northeastern  Montana  and  the  lack  of  field  data  on 
the  two  faults,  the  likelihood  of  a damaging  earth- 
quake cannot  be  calculated;  however,  it  is  probably 
extremely  low.  Information  on  other  large-diameter 
pipelines  indicates  that,  when  properly  designed,  a 
pipeline  can  withstand  a modern  earthquake  with  a 
Richter  magnitude  of  6.5  to  7.0  with  minimal  damage 
(DNRC  1979a).  An  earthquake  of  this  magnitude  or 
greater  could  occur  at  the  above  two  faults;  NBPC 
should  study  the  faults  for  evidence  that  movement 
has  or  has  not  occurred  in  recent  geologic  time  and, 
if  necessary,  design  pipe  and  related  facilties  to 
withstand  a quake. 
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ENGINEERING  CODES,  REGULATIONS,  AND  STANDARDS 


The  U.S.  Department  of  Transportation  (DOT)  is 
the  primary  authority  governing  gas  pipeline  design, 
construction,  and  operation.  Regulation  49CFR192 
(USDOT  1978),  titled  “Transportation  of  Natural  and 
Other  Gas  by  Pipeline:  Minimum  Federal  Safety 
Standards,”  includes  pipeline  codes  and  specifica- 
tions from  the  American  Society  for  Testing  and 
Materials,  American  Petroleum  Institute  (API), 
American  National  Standards  Institute  Inc., 
American  Society  of  Mechanical  Engineers,  National 
Fire  Protection  Association,  and  the  Manufacturer’s 
Standardization  Society  of  the  Valve  and  Fittings  In- 
dustry. Provisions  for  human  safety  are  included  in 
the  design  codes.  The  provisions  vary  according  to 


the  proximity  of  people  to  the  line  and  the  hazards 
human  activities  (such  as  residential  expansion)  may 
pose  to  the  pipeline. 

The  DOT  codes  and  specifications  represent  up- 
to-date  design,  construction,  and  maintenance  stan- 
dards for  most  environmental  conditions  normally 
encountered  in  constructing  and  operating  a large- 
diameter  gas  pipeline.  However,  specific  sites  may 
pose  engineering  problems  and  require  the  applica- 
tion of  standards  more  stringent  than  those  set  forth 
by  DOT.  Adherence  by  NBPC  to  the  requirements  of 
49CFR192  and  more  stringent  standards  in  problem 
areas  should  provide  a pipeline  system  that  is  safe 
and  efficient  under  normal  operating  conditions. 


NBPC’s  PROPOSED  PIPELINE  SYSTEM  DESIGN 
AND  CONSTRUCTION  METHODS 


PIPELINE  DESIGN 

The  proposed  pipeline  is  designed  to  accom- 
modate a maximum  allowable  operating  pressure  of 
100.9  kg/cm^  (1,435  Ib/in^)  and  external  loads  from 
earth  cover,  highways,  and  earthquakes.  NBPC  has 
proposed  an  initial  flow  of  22.7  million  mVd  (800 
million  ftVd)  and  a maximum  flow  of  61.7  million  mVd 
(2.18  billion  fVI6). 

To  protect  the  pipe  from  external  hazards,  it  would 
be  buried.  In  soil,  a minimum  of  76  cm  (30  in)  of  cover 
would  be  placed  over  the  pipe;  in  hardrock,  there 
would  be  a minimum  of  46  cm  (18  in)  of  cover.  More 
cover  would  be  required  in  populated  areas  and 
where  the  pipeline  crosses  roads,  railroads,  and 
streams. 

The  mainline  pipe  is  proposed  to  be  107  cm  (42.0 
in)  in  diameter,  and  the  pipe  wall  would  be  1.52  cm 
(.598  in)  thick.  The  pipe  would  be  constructed  of 
high-strength  steel  (API  grade  x-70).  Before  burying, 
the  pipe  would  be  coated  with  a waterproof  material 
(such  as  coal  tar,  a petroleum  product,  a chemical 
epoxy,  or  a combination  of  these  materials)  to  pro- 
tect it  from  corrosion;  the  coating  would  be  checked 
before  pipe  is  placed  in  the  trench.  Electrical 
devices  (impressed  current  cathodes)  would  be 
placed  in  the  soil  around  the  buried  pipe  to  reduce 
corrosion.  In  rocky  areas,  a shield  material  would  be 
placed  around  the  pipe  (in  addition  to  the  waterproof 
material)  to  prevent  damage  to  the  coating.  These 
practices  represent  the  current  state-of-the-art  in 
pipeline  design  and  would  meet  (and  in  some  cases 
exceed)  DOT  standards. 


PIPELINE  CONSTRUCTION 

Surveying,  Clearing,  and  Grading  the  Construction 
Right-Of-Way 

Pipeline  construction  would  begin  with  thei 
surveying  of  the  route  to  establish  a centerline.  Next, 
the  construction  right-of-way  would  be  cleared  and 
graded. 

According  to  NBPC,  disturbance  of  land  would  be 
minimized  during  clearing  and  grading  to  reduce  ero- 
sion and  enhance  restoration.  If  NBPC  were  to  pro- 
vide DNRC  with  the  final  construction  specifica- 
tions, the  state  could  assist  the  company  in  identify- 
ing measures  that  could  be  taken  to  reduce  erosion 
at  specific  sites. 

Right-of-Way  Width 

There  is  no  standard  construction  right-of-way 
width  for  large-diameter  pipelines.  Width  varies 
depending  on  factors  such  as  whether  topsoil  is 
segregated  from  subsoil  during  trenching  and  the 
amount  of  land  used  for  spoils  storage,  pipe  staging, 
and  construction  and  passing  lanes.  NBPC  has  pro- 
posed a 30.5-m  (100-ft)  right-of-way  for  pipeline  con- 
struction and  a 16.5-m  (54.0-ft)  right-of-way  for 
system  operation. 

Figure  3 shows  NBPC’s  proposed  construction 
right-of-way  and  the  amount  of  land  allotted  to 
various  construction  operations  in  flat  terrain. 
Figures  4 and  5 illustrate  land  requirements 
estimated  by  the  Northern  Tier  Pipeline  Company 
(NTPC)  and  Gulf  Interstate  Engineering  Co.  for  a 
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27.4-m  (90.0-ft)  construction  right-of-way  for  the  Nor- 
thern Tier  Pipeline,  a proposed  107-cm  (42.0-in) 
diameter  oil  pipeline.  The  figures  illustrate  that 
NBPC  is  proposing  a wider  right-of-way  than  both 
NTPC  and  Gulf  Interstate  estimated  would  be 


necessary  for  Northern  Tier,  even  though  NBPC  pro- 
poses single  trenching  in  most  areas,  while  NTPC’s 
proposal  includes  double  trenching.  The  right-of-way 
proposals  depicted  in  the  three  figures  are  com- 
pared in  table  12. 


FIGURE  3 LAND  REQUIREMENTS  FOR  A 100-FOOT  CONSTRUCTION 
RIGHT-OF-WAY  AS  PROPOSED  BY  NBPC 


SOURCE;  Derived  from  NBPC  1974. 

NOTE;  For  construction  through  flat  terrain  with  single  trenching.  No  information  is  available  on 
specific  land  requirements  for  passing  and  construction  lanes  and  pipe  staging. 
CONVERSION;  1ft=. 3048  m 


FIGURE  4 ESTIMATED  LAND  REQUIREMENTS  FOR  A 90-FOOT 
CONSTRUCTION  RIGHT-OF-WAY  AS  DESIGNED  BY  NORTHERN  TIER 

PIPELINE  COMPANY 


SOURCE;  USDI  1979b. 

NOTE;  For  construction  through  flat  terrain  with  double  trenching. 
CONVERSION;  1ft=. 3048  m 
B = Buffer  zone 
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FIGURE  5 ESTIMATED  LAND  REQUIREMENTS  FOR  A 90-FOOT 
CONSTRUCTION  RIGHT-OF-WAY  AS  DESIGNED  BY  GULF  INTERSTATE 

ENGINEERING  COMPANY 


SOURCE:  Gulf  Interstate  Engineering  Company  tor  DNRC  1979a. 

NOTE:  For  construction  through  flat  terrain  with  double  trenching. 

CONVERSION:  1 ft  = .3048  m 

B = Buffer  zone 


TABLE  12  LAND  APPORTIONED  TO  CONSTRUCTION  OPERATIONS  FOR 

100-  AND  90-FOOT  RIGHTS-OF-WAY  (ft) 
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Right-of-way  width  proposed  by  NBPC’ 

Right-of-way  width  suggested  by 
NTPC' 

Right-of-way  width  suggested  by 
Gulf  Interstate  Engineering  Co.' 

SOURCE:  NBPC  1974,  DNRC  1979a,  and  USDI  1979b. 

NOTE:  For  construction  on  a graded  right-of-way  through  flat  terrain. 

CONVERSION:  1 ft  = .3048  m 

'Using  single  trenching  for  the  proposed  Northern  Border  Pipeline. 
'Using  double  trenching  for  the  proposed  Northern  Tier  Pipeline. 
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II.  GEOTECHNICAL 
CONCERNS 

---•  Concealed  fault 

Fault  zone  exposed  on  the  surface 
X Sand  dunes 
Q Landslide  and  creep  areas 
Wetland 

SOURCE  Complied  by  Roger  Noble  with  inlormation  from  Coltort  1979 
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III.  MISSOURI  RIVER 
CROSSING 


Approximate  Route 


Location 
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Wildlife  Range  Boundary 
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contour  interval:  10  ft 


SOURCE:  uses  1972 
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NBPC  has  not  provided  DNRC  with  the  specific 
land  requirements  for  various  construction  opera- 
tions, so  it  is  difficult  to  determine  if  their  proposed 
construction  right-of-way  width  is  justified  from  an 
engineering  standpoint.  In  addition,  environmental 
impacts  that  would  result  from  pipeline  construction 
could  warrant  consideration  of  a right-of-way  nar- 
rower than  that  proposed  by  NBPC  (see  “Conclu- 
sions” section  of  “Soils  and  Vegetation”). 

At  specific  sites  (such  as  highway,  railroad,  and 
major  waterway  crossings)  a right-of-way  wider  than 
30.5  m (100  ft)  would  be  necessary  to  accomodate 
pipe  storage,  line  up,  welding,  and  operation  of  the 
specialized  equipment  necessary  to  construct  the 
crossings  and  install  the  pipe.  For  example,  NBPC 
plans  to  install  two  separate  pipes  90  m (300  ft)  apart 
at  the  Missouri  River  crossing  on  the  Alternative 
Routes,  and  the  double  crossing  would  require  a 
right-of-way  much  wider  than  30.5  m (100  ft).  The 
double  crossing  is  discussed  in  greater  detail  later 
in  this  chapter  and  illustrated  in  figure  8.  Map  III 
shows  the  area  of  the  Missouri  River  crossing. 

Extra  width  also  could  be  necessary  in  rough  ter- 
rain, especially  on  sidehills,  to  allow  for  the  cuts  and 
fills  necessary  to  construct  a level  working  pad  (see 
figure  6 and  photo  1).  In  many  cases,  the  need  for  a 
right-of-way  wider  than  that  proposed  by  NBPC 
could  not  be  determined  until  centerline  selection 
and  possibly  not  until  construction,  as  problems 
arise. 


Trenching 

Plans  call  for  almost  the  entire  pipeline  to  be 
buried,  with  only  short  above-ground  portions  at  the 
sites  of  compressor  stations  and  block  valves.  In 
most  places,  the  pipeline  trench  would  be  excavated 
76  to  91  cm  (30  to  36  in)  deeper  than  the  diameter  of 
the  pipe.  In  rock,  the  trench  would  need  to  be  only  46 
to  61  cm  (18  to  24  in)  deeper  than  the  pipe  diameter. 

The  dimensions  of  a typical  pipeline  trench  are 
shown  in  figure  7.  Where  rock  and  earth  materials 
are  soft  enough,  the  trench  would  be  cut  by  either  a 
rotary-wheel  ditching  machine  or  a mechanical 
backhoe.  Heavy  rock  areas  would  require  the  use  of 
a tractor-drawn  ripper  to  break  and  loosen  material 
for  the  backhoe.  Drilling  and  blasting  may  be 
necessary  where  hard  rock  is  encountered.  If  drilling 
and  blasting  are  required,  the  work  area  would  be 
covered  with  mats  to  prevent  loose  rocks  from  scat- 
tering. 


FIGURE  6 COMPARISON  OF  LAND 
REQUIRED  FOR  CUT  AND  FILL  ON 
SLOPES  OF  DIFFERENT  STEEPNESS 


GRADED 

CONSTRUCTION 


SOURCE:  DNRC  1979a. 

NOTE:  A 35°  angle  of  repose  Is  assumed. 


NBPC  generally  proposes  to  “single 
trench”— that  is,  excavate  topsoil  and  subsoil 
simultaneously  and  store  the  spoils  in  one  pile  (see 
photo  2).  However,  topsoil  and  subsoil  would  be  ex- 
cavated and  stored  separately  (“double  trenching”) 
in  areas  where  landowners  so  request  and  in  areas 
where  NBPC  decides  to  use  this  trenching  pro- 
cedure. Unearthed  materials  not  suitable  for  backfill- 
ing (such  as  rock)  would  be  taken  to  the  nearest 
suitable  disposal  area.  The  environmental  impacts  of 
single  and  double  trenching  are  discussed  in  “Soils 
and  Vegetation.” 

NBPC’s  proposed  trenching  operations  would  be 
adequate  in  most  areas.  However,  the  interbedded 
bentonite  beds  of  the  Bearpaw  formation  swell  ap- 
preciably when  wet,  and  may  cause  unstable  condi- 
tions, trench-wall  sloughing,  and  small  landslides;  in 
this  area,  and  in  other  potential  landslide  areas,  crib- 
bing, timbers,  or  other  reinforcement  could  be  in- 
stalled to  support  trench  walls. 
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FIGURE  7 TYPICAL  PIPELINE  TRENCH  AND  BACKFILL  REQUIREMENTS 


REQUIRED  DIMENSIONS  FOR  PIPE  INSTALLATION  (INCHES) 


NOMINAL 
PIPE  SIZE 
(INCHES) 

RESIDENTIAL 
COMMERCIAL  & 
INDUSTRIAL  AREAS 

Cover  “A” 

CROSSINGS  OF 
WATER  COURSES  ' 

Cover  “A” 

DRAINAGE  DITCHES 
AT  RAILROADS 
& PUBLIC  ROADS 

Cover  “A” 

ALL  OTHER 
AREAS 

Cover  “A”  ' 

Norm 

Excav 

Rock 

Wi(jth 

“B” 

Norm 

Excav 

Rock 

Width 

“B” 

Norm 

Excav 

Rock 

Width 

“B” 

Norm 

Excav 

Rock 

Width 

“B” 

36 
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— 

— 

— 

— 

60 
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— 

— 

— 

— 

— 

42 

36 

24 

66 

48 

48 

66 

36 

24 

66 

30 

18 

66 

SOURCE:  NTPC  1978  and  Wing  1980. 

Conversions:  1 in  = 2.54  cm 

' These  are  minimum  specifications  that  may  be  increased  by  special  requirements. 

' Below  anticipated  scour  depth. 

' Cover  may  be  greater  in  areas  where  deep  cultivation  occurs  or  is  likely  to  occur.  Additional  cover 
may  be  required  in  rock  areas. 

Two  36  in  pipes  would  be  used  on  the  Missouri  River  crossing  of  the  Alternative  Routes. 


Pipe  Staging  and  Welding 

NBPC  proposes  to  transport  pipe  sections  to  the 
work  area  by  truck,  lay  them  alongside  the  trench, 
and  bend  pipe  to  conform  to  the  shape  of  the  trench 
bottom  (see  photo  3).  The  pipe  sections  would  then 
be  welded  together  (see  photo  4),  and  the  pipe 
segments  placed  on  supports  in  a line  along  the 
trench  (see  photo  1).  The  welds  would  be  coated,  and 
the  pipe  wrapped  with  a waterproof  coating;  pipe 
sections  might  be  coated  and  wrapped  before  being 
delivered  to  construction  sites. 

The  DOT  regulations  for  welding  and  coating  re- 
quire the  entire  coating  to  be  tested  electronically  by 


a holiday  detector,  which  can  detect  pinhole  defects 
(see  photo  5).  Plans  call  for  all  welds  to  be  inspected 
visually  and  for  a minimum  of  10  percent  to  be  tested 
by  x-raying  or  methods  comparable  to  x-raying.  The 
federal  regulations  specify  that  all  welds  at  road, 
railroad,  and  large  stream  crossings  will  be  x-ray  ■ 
tested.  All  defective  welds  and  coating  materials 
would  be  repaired  before  lowering  pipe  in  to  the  ‘ 
trench.  NBPC’s  proposed  methods  of  staging  and 
welding  pipe  meet  federal  standards,  but  the 
possibility  of  weld  failure  could  be  decreased  by 
x-ray  testing  all  the  welds. 
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Photograph  courtesy  of  Petroleum  Extension  Service,  University  of  Texas. 


Photo  1 Pipeline  right-of-way  through  rolling  terrain.  At  some  places,  it  was  necessary  to  disturb  land  outside 
the  right-of-way  to  construct  a level  working  pad. 


Photo  2 Excavating  a pipeline  trench. 


Photograph  courtesy  of  Petroleum  Extension  Service,  University  of  Texas, 
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Photograph  courtesy  of  Petroleum  Extension  Service,  University  of  Texas. 


Photo  3 Bending  pipe  in  the  factory.  (NBPC  proposes  to  bend  pipe  at  the  construction  site  using  similar 
equipment.) 


Photograph  courtesy  of  Petroleum  Extension  Service,  University  of  Texas.  Photograph  courtesy  of  Petroleum  Extension  Service,  University  of  Texas. 

Photo  4 Welding  together  pipe  segments.  Photo  5 Checking  pipe  for  pinhole  leaks  with  a holiday  detector. 
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jlaying  Pipe  and  Backfilling 

I According  to  NBPC,  welded  pipe  would  be 
{lowered  into  the  trench  with  a side-boom  tractor  (see 

!*photo  6).  Field  inspections  by  NBPC  quality-control 
teams  would  be  made  to  assure  that  the  trench  is 
free  of  debris  and  rocks,  that  all  bends  conform  to 
the  contour  of  the  land,  and  that  the  pipe  coating  is 
inot  damaged  in  the  process  of  lowering  in.  Where 
[necessary,  sand,  gravel,  or  soil  would  be  placed 
[around  the  pipeline  to  protect  it  from  surrounding 
[rock. 

After  the  laid-in  pipe  is  inspected  and  any 
! necessary  corrections  made,  material  excavated  dur- 
ing trenching  would  be  replaced  in  the  trench 
(“backfilling”)  if  it  does  not  contain  large  rocks  that 
i|could  damage  pipe  (see  photo  7).  If  the  excavated 
[material  does  contain  large  rocks,  rock-free  soil  or 
;sand  would  be  placed  around  the  pipe  (as  shown  in 
j figure  7)  before  it  is  covered  with  material  excavated 
jfrom  the  trench.  Where  topsoil  and  subsoil  are 
[stored  separately,  subsoil  would  be  placed  in  the 
trench  first,  and  topsoil  spread  over  the  surface.  Ex- 
icess  fill  material  would  be  hauled  to  an  approved 
; site. 

The  proposed  methods  of  laying  pipe  and  backfill- 
ing are  adequate,  particularly  if  emphasis  is  placed 
on  preventing  damage  to  the  pipe  coating. 


Right-Of-Way  Restoration 

Following  backfilling,  NBPC  proposes  to  regrade 
the  right-of-way  to  approximate  the  land’s  original 
contours,  although  a slight  crown  of  soil  would  be 
placed  over  the  trench  to  compensate  for  future  set- 
tling (see  figure  7).  All  backfill  would  be  compacted 
at  open-cut  roadways  and  crossings  of  terraces, 
levees,  streams,  and  ditches. 

After  regrading,  NBPC  plans  to  seed  or  plant  on 
the  right-of-way  at  the  earliest  time  weather  condi- 
tions allow.  Generally,  the  right-of-way  would  be 
revegetated  with  grasses,  not  brush  or  trees  (see 
photo  8).  All  fences  and  gates  installed  by  NBPC  dur- 
ing construction  would  be  removed,  and  land- 
owners’  gates  and  fences  that  were  removed  for  con- 
struction would  be  replaced.  Final  approval  of  right- 
of-way  restoration  would  be  required  from  land- 
owners.  Revegetation  is  discussed  more  fully  in 
“Soils  and  Vegetation.” 

NBPC  has  proposed  a variety  of  measures  for  con- 
trolling erosion  during  right-of-way  restoration— for 
example,  placing  burlap  sacks  filled  with  sand  or 
earth  on  sloping  terrain  to  divert  water  from  the 
trench.  The  company’s  general  plans  for  right-of-way 
restoration  are  adequate.  The  particular  restoration 
measures  used  would  vary,  depending  on  site- 
specific  conditions. 


Photograph  courtesy  of  Petroleum  Extension  Service,  University  of  Texas. 


Photo  6 Laying  pipe  in  a trench.  Damage  to  pipe  that  could  result  during  laying  in  would  be  detected  during 
hydrostatic  testing. 
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Photograph  courtesy  of  Petroleum  Extension  Service,  University  of  Texas. 

Photo  7 Backfilling  with  rock  free  material  excavated  from  the  trench. 


Photograph  courtesy  of  Petroleum  Extension  Service,  University  of  Texas. 


Photo  8 Pipeline  right-of-way  with  vegetation  starting  to  be  reestablished. 
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i/Vaterway  Crossings 


Proposed  Crossing  Methods.  NBPC  plans  to 
cross  all  rivers  and  streams  on  the  Proposed  and 
Alternative  routes  with  a single  107-cm  (42.0-in) 
diameter  pipe,  except  the  Missouri  River  on  the 
Alternative  Routes.  The  Missouri  would  be  crossed 
with  two  91.4-cm  (36.0-in)  pipes  installed  about  90  m 
(300  ft)  apart  (see  figure  8).  The  primary  purposes  of 
the  double  crossing  are  to  ensure  gas  flow  and  pre- 
vent reexcavation  in  the  event  that  one  pipe  were 
damaged  and  needed  to  be  shut  down.  Also,  if 
another  gas  pipeline  were  built  through  the  area  in 
the  future,  there  would  be  no  need  to  disturb  the 
streambed  of  the  Missouri  to  construct  a crossing. 
NBPC’s  current  proposal  does  not  call  for  a second 
pipeline  and  should  one  ever  be  proposed,  new  en- 
vironmental studies  would  be  required. 

NBPC  proposes  to  cross  flowing  rivers  and 
streams  using  one  of  four  methods  of  placing  pipe  in 
the  trench:  bottom  pull,  floating  bridge,  barge,  or 
cross-country  construction.  The  methods  are 
described  below: 

1)  Bottom  pull:  On  one  side  of  the  streambank, 
pipe  sections  would  be  welded  into  the  length 
necessary  to  cross  the  river;  the  pipe  would  be 
pulled  through  the  trench  by  a winch  situated  on  the 
opposite  bank. 

2)  Floating  bridge:  Pipe  sections  would  be  welded 
into  the  required  length,  floated  onto  the  river,  and 
moved  through  the  trench  by  an  assembly  of  floats 
with  yokes. 

3)  Barge:  Pipe  sections  would  be  welded  and 
coated  on  a barge;  then  the  pipe  would  be  lowered 
off  a ramp  into  the  trench  as  the  barge  moved  across 
the  river. 

4)  Cross-country  construction:  Streams  would  be 
crossed  using  the  standard  cross-country  construc- 
tion procedures  described  previously  in  this  chapter. 


NBPC  proposes  to  cross  most  small  rivers  and 
streams  using  the  bottom  pull  method.  With  this 
method,  standard  cross-country  construction  equip- 
ment and  manpower  could  be  used,  and  crossings 
generally  would  be  constructed  as  streams  are  en- 
countered during  cross-country  line  construction. 
During  periods  of  low  flow,  small  rivers  and  streams 
could  be  crossed  with  little  difficulty  using  the  bot- 
tom pull  method.  Conventional  cross-country  con- 
struction methods  may  be  used  to  cross  some  very 
narrow  or  dry  watercourses. 

For  crossings  of  large  rivers  (such  as  the  Missouri 
and  Milk),  NBPC  proposes  to  use  the  barge,  floating 
bridge,  or  bottom  pull  method.  The  floating  bridge 
method  is  shown  in  photo  9.  Special  construction 
equipment  and  manpower  would  be  required  to 
cross  large  rivers,  and  the  construction  would  not 
necessarily  occur  when  the  rivers  are  encountered 
during  cross-country  construction.  The  method  used 
to  cross  large  rivers  would  depend  on  site-specific 
conditions. 

NBPC  proposes  to  place  material  excavated  from 
the  trench  on  the  streambanks  or  beds,  and  to  blast 
in  rock  beds  where  necessary.  Pipe  will  be  weighted 
with  concrete  to  prevent  it  from  floating.  At  the  com- 
pletion of  each  crossing,  NBPC  proposes  to  restore 
the  streambed  to  its  original  elevation  and  grade, 
remove  all  debris  from  the  crossing  site,  stabilize 
streambeds  with  sandbags  or  other  suitable 
material,  reseed  to  prevent  erosion,  and  plant  shrub- 
bery where  it  is  necessary  to  shade  the  watercourse. 

These  proposed  methods  of  crossing  waterways 
and  restoring  streambanks  and  beds  meet  or  exceed 
standard  engineering  practices.  (See  chapter  four  for 
discussion  of  the  environmental  impacts  of  river 
crossings.) 


FIGURE  8 POTENTIAL  STREAMBED  DISTURBANCE  AT  THE 
MISSOURI  RIVER  CROSSING 
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SOURCE:  Wing  1980  and  Williams  et.  al.  1980. 

NOTE:  The  width  of  the  streambed  that  is  disturbed  would  increase  in  proportion  to  the  depth  at 
which  pipe  is  buried.  A 25  ft  scour  depth,  pipe  buried  5 ft  below  scour  depth,  and  a 1 :3  angle 
of  repose  for  the  pipe  trench  are  assumed. 
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Photograph  courtesy  of  Petroleum  Extension  Service,  University  of  Texas. 

Photo  9 Construction  at  a large  river  crossing  using  the  floating  bridge  method  of  placing  pipe  in  the  trench. 


Alternative  Crossing  Methods.  DNRC  in- 
vestigated alternatives  to  trenching  across  the 
Missouri  and  Milk  rivers.  The  alternatives  included 
placing  pipe  on  suspension  bridges  built  over  the 
rivers  (aerial  crossings)  or  in  tunnels  drilled  under 
them  (drilled  crossings).  Another  alternative  cross- 
ing method  considered  for  the  Missouri  was  placing 
pipe  on  Fort  Peck  Dam. 

Aerial  and  drilled  crossings  of  the  Missouri  and 
Milk  rivers  should  be  considered  because  scour 
could  expose  buried  pipe  (see  “Scour  Depth”). 
These  two  types  of  crossing  methods  are  described 
in  detail  in  DNRC’s  Draft  EIS  on  the  Proposed  Nor- 
thern Tier  Pipeline  (DNRC  1979a).  Both  may  be  feas- 
ible from  an  engineering  standpoint,  but  drilled 
crossing  may  cause  fewer  environmental  impacts. 
For  example,  drilled  crossings  disturb  neither  the 
riverbank  nor  bed  and  are  feasible  if  the  substrate  is 
suitable.  To  determine  what  type  of  crossing  to  use 
at  these  two  rivers,  NBPC  should  conduct  site- 
specific  studies  to  determine  scour  depth,  maximum 
flow,  flood  plain  width,  channel  migration,  and 
substrate  conditions. 

NBPC  does  not  consider  use  of  Fort  Peck  Dam  a 
feasible  alternative  for  the  following  reasons  (NBPC 
1979g): 

1)  It  would  increase  the  length  of  the  pipeline 
and,  consequently,  land  requirements  and  con- 
struction and  maintenance  costs 


2)  It  would  require  crossing  the  C.M.  Russell  Na- 
tional Wildlife  Range 

3)  DOT  codes  would  require  using  a higher 
class  pipe  on  the  dam  than  would  be  required  for 
other  crossings 

4)  There  would  be  more  constraints  on  con- 
struction 

5)  Construction  on  the  dam  and  spillway  may 
disrupt  traffic  on  Highway  24 

6)  The  presence  of  the  pipeline  may  cause  con- 
flicts with  future  maintenance  or  repair  of  the 
dam,  spillway,  and  Highway  24,  and  maintenance 
or  repair  of  these  facilities  may,  in  turn,  conflict 
with  pipeline  integrity  and  interrupt  pipeline 
operation 

7)  It  is  uncertain  how  stable  the  earthen  dam 
would  be  after  surface  disturbance  for  pipeline 
construction,  but  construction  may  create  condi- 
tions unsuitable  for  pipeline  integrity 

NBPC’s  concerns  may  be  sound  from  the  stand- 
point of  engineering;  however,  DNRC  believes  use  of 
Fort  Peck  Dam  should  be  studied  further  because  it 
may  reduce  environmental  impacts  if  one  of  the 
Alternative  Routes  is  used  (see  “Water  Resources” 
and  “Aquatic  Life  and  Habitats”). 

Scour  Depth.  To  prevent  pipe  from  being  ex- 
posed by  the  washing  away  of  the  streambed  (a  pro- 
cess called  “scouring”),  NBPC  proposes  to  bury  it  20 
percent— but  not  less  than  1.2  m (4.0  ft)— below  the 
estimated  scour  depth.  Scour  depth  would  vary  from 
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one  stream  to  another.  DNRC  has  evaluated  several 
methods  of  estimating  scour  depth  that  give 
reasonable  estimations  for  the  small  streams  along 
the  possible  pipeline  routes  (Morrison-Maierle  1979 
and  HKM  Associates  1979).  The  methods  are  on  file 
at  DNRC.  Using  these  methods  (or  a method  pro- 
viding comparable  results),  pipe  at  all  crossings  of 
small  streams  and  rivers  should  be  adequately  pro- 
tected from  scour  if  it  is  buried  at  least  1.2  m (4.0  ft) 
below  the  estimated  scour  depth. 

However,  at  the  large  rivers  (such  as  the  Missouri 
and  Milk)  pipe  may  need  to  be  buried  farther  below 
scour  depth  than  the  distance  proposed  by  NBPC. 
Large  rivers  are  more  susceptible  to  variances  in 
scour  because  of  the  duration  and  volume  of  their 
discharges,  which  generally  are  greater  than  those 
of  small  streams  and  rivers.  Also,  as  the  variance  in 
flow  increases,  so  does  the  margin  of  error  in 
estimating  scour.  As  a result  of  errors  in  NBPC’s 
scour  estimations,  scour  depth  at  the  Missouri  and 
Milk  crossings  could  exceed  the  estimated  depths, 
perhaps  by  as  much  as  3.0  m (10  ft)  (Williams  et  al. 
1980).  Consideration  should  be  given  to  burying  pipe 
at  these  two  crossings  deeper  than  the  1.2  m (4.0  ft) 
below  scour  depth  proposed  by  NBPC— perhaps  as 
much  as  3.0  m (10  ft)  deeper. 

Of  the  three  major  rivers  that  may  be  crossed  (the 
Milk,  Missouri,  and  Poplar),  disturbance  would  be 


greatest  at  the  Missouri  because  scour  depth  there 
could  be  as  much  as  7.6  m (25  ft)  (Williams  et  al. 
1980).  This  amount  of  scour  could  require  trenching 
to  a depth  of  1 1 m (35  ft)  at  the  center  of  the  river  (see 
figure  8).  In  addition,  the  banks  of  the  Missouri 
would  have  to  be  cut  to  allow  for  movement  of  equip- 
ment and  positioning  of  pipe  over  the  river.  As  a 
result,  the  construction  right-of-way  for  the  double 
crossing  could  be  as  wide  as  180  m (600  ft). 

To  prevent  pipe  from  being  exposed  by  stream- 
bank  migration,  NBPC  proposes  to  start  bending 
pipe  upward  from  the  streambed  (the  sag  bend) 
about  4.6  m (15  ft)  from  the  “high-channel  bank”  (see 
figure  9).  The  high-channel  bank  is  the  level  water 
would  be  at  on  the  streambank  when  the  volume  of 
discharge  is  high.  However,  NBPC  has  not  given  a 
clear  definition  of  high-channel  bank,  so  it  is  difficult 
to  determine  the  width  of  the  flood  plain  under 
which  pipe  would  be  buried  below  the  estimated 
scour  depth. 

In  most  streams,  a large  flood  (such  as  a 100-year 
flood)  would  be  confined  to  the  established  channel 
(DNRC  1979a),  and  NBPC’s  proposed  burial  depth 
and  point  of  beginning  sag  bends  would  be  adequate 
(see  figure  9).  However,  some  rivers  and  streams  (for 
example,  the  Missouri,  Milk,  and  Poplar)  have  chan- 
nels that  may  migrate  distances  in  excess  of  4.6  m 
(15  ft)  back  from  the  high-channel  bank  during  the 


FIGURE  9 NBPC’S  PROPOSED  DESIGN  FOR  WATERWAY  CROSSINGS 


SOURCE:  Derived  from  NBPC  1979e. 

NOTE;  The  high-channel  bank  is  the  level  water  would  be  at  when  the  volume  of  discharge  is  high. 
CONVERSION:  1tt  = . 3048  m 
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pipeline’s  expected  life.  The  channels  of  these  rivers 
could  shift  to  a position  where  pipe  could  be  ex- 
posed by  scouring  of  the  streambank  or  bed  during  a 
100-year  flood.  To  insure  that  pipe  would  not  be  ex- 
posed as  a result  of  channel  migration,  it  could  be 
buried  below  the  estimated  scour  depth  throughout 
the  entire  100-year  flood  plain  at  all  river  and  stream 
crossings  except  the  Missouri  and  Milk. 

The  proposed  Missouri  crossing  is  situated  below 
the  Fort  Peck  Dam  and  thus  is  subjected  to  some 
flow  fluctuations  due  to  the  release  of  water  to  pro- 
duce peak  power  generation.  At  times,  the  flow  fluc- 
tuations may  interfere  with  construction  and  create 
fluctuations  in  river  depth  and  scour.  However,  the 
major  cause  of  scour  would  come  from  the  high 
flows  resulting  from  discharges  from  the  dam’s 
emergency  spillway.  If  pipe  were  buried  about  3.1  m 
(10  ft)  below  the  estimated  scour  depth,  there  would 
be  little  chance  that  the  pipe  at  the  crossing  would 
be  damaged  by  scour. 

A reregulation  dam  is  proposed  about  5 km  (3  mi) 
upstream  from  the  proposed  Missouri  crossing. 
However,  considering  the  distance  the  proposed 
dam  would  be  from  the  crossing  site,  and  the  river- 
bed materials  at  the  dam  site,  the  dam  should  not 
pose  a hazard  to  the  pipeline.  If  the  dam  is  con- 
structed, its  regulation  of  flow  would  lessen  the 
river’s  flow  and  scour  fluctuations. 

Other  Crossings 

NBPC  must  obtain  permits  to  cross  state  and 
federal  highways  and  railroads.  The  company  pro- 
poses to  cross  under  all  heavily  traveled  roads  (such 
as  highways)  and  all  railroads  by  jacking,  boring,  or 
tunneling.  A pipeline  casing  or  tunnel-liner  plate 
would  be  used  to  protect  the  pipe  in  such  cases. 
Lightly  traveled  public  or  private  roads  may  be 
crossed  using  an  open-cut  trench,  but  only  if  this 
method  is  approved  by  the  landowner  or  appropriate 
regulatory  agency.  If  necessary,  a detour  would  be 
established  to  maintain  traffic. 

Crossings  of  utility  lines  (such  as  electricity  and 
water  lines)  and  other  pipelines  would  be  designed 
and  installed  in  accordance  with  applicable  federal 
codes,  accepted  industry  practices,  and  the  re- 
quirements of  the  owners  of  each  facility  crossed. 

NBPC’s  proposed  methods  of  crossing  roads  ap- 
pear adequate.  The  standard  construction  pro- 
cedures for  crossings  of  utility  lines  and  other 
pipelines  are  adequate,  but  cathodic  protection  re- 
quirements for  the  proposed  pipeline  and  the  facility 
crossed  should  be  jointly  developed  by  NBPC  and 
the  owner  of  the  utility  or  other  pipeline. 


DESIGN  AND  CONSTRUCTION 
OF  RELATED  FACILITIES 

Compressor  Stations 

NBPC  plans  call  for  each  of  the  three  compressor 
stations  eventually  constructed  in  Montana  to  be 
contained  within  8.1-ha  (20-a)  lots.  Each  site  would 
have  several  above-ground  structures  such  as  an 
equipment  building,  gas  scrubber,  transmission- 
reception  tower,  valve  installation  and  pipe  cleaning 
facilities,  and  fence. 

The  compressors  would  be  designed  for  a max- 
imum allowable  pressure  of  98.4  kg/cm^  (1,400 
Ib/in^).  At  full  pipeline  capacity,  each  compressor 
would  require  about  32,000  horsepower,  provided  by 
a gas  turbine  (or  turbines)  fueled  by  approximately 
142  thousand  m^/d  (5  million  ft^/d)  of  natural  gas  from  . 
the  line  (NBPC  1979e).  The  turbine  drive  units  would  ' 
be  housed  in  insulated  buildings  and  be  air  cooled 
with  a closed-cycle  system.  The  cooling  system 
would  require  only  minor  amounts  of  water  and  each 
station  would  have  a potable  water  supply  and  per- 
manent bathrooms.  Existing  low-voltage  transmis- 
sion lines  would  be  used  to  supply  the  electrical 
needs  of  the  compressor  station  facilities. 

NBPC  plans  call  for  the  compressor  stations  to  be  ! 
monitored  and  operated  by  remote  control  through  a j 
communications  link  with  a main  control  center  in 
Omaha,  Nebraska.  Plans  also  provide  for  local  con-; 
trol  of  individual  compressor  stations  in  the  event  of 
communications  failure  and  for  automatic  shut 
down  in  an  emergency  (such  as  a loss  of  com- 
munication or  computer  control)  to  prevent  a com- 
pressor from  overpressurizing  the  line.  Other  design 
features  include  a fire-sensing  system,  over- 
pressurization system,  entry  sensors,  standby 
power,  and  security  lighting.  Buildings  at  com-: 
pressor  stations  would  be  equipped  with  gas  detec- 
tors, lights,  and  alarms  to  alert  personnel  of  hazar- 
dous conditions.  The  stations  would  be  designed  to 
withstand  vandalism,  natural  accidents,  and 
catastrophies. 

NBPC  has  left  open  the  possibility  of  using  elec-, 
trically  powered  compressor  stations  instead  of  gas-' 
powered  stations  at  some  sites  (NBPC  1979f).  Atj 
sites  where  electrical  stations  were  considered, 
NBPC  would  make  a feasibility  analysis,  examining^ 
factors  such  as  the  cost  of  equipment  for  the  sta- 
tion; the  reliability,  availability,  and  cost  of  electrici- 
ty; maintenance  of  switch  gears;  and  the  time  it 
would  take  to  deliver  equipment. 
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If,  in  the  future,  NBPC  proposes  to  use  electrically 
powered  stations,  further  environmental  studies 
may  be  needed.  In  addition,  the  capacity  of  available 
power  sources  would  have  to  be  studied  and  the  use 
of  high-voltage  transmission  lines  (those  greater 
than  69  kV)  may  be  needed  to  be  studied,  depending 
on  the  location  of  the  stations. 

NBPC’s  plans  for  design  and  construction  of  com- 
pressor stations  conform  to  all  applicable  regula- 
tions, codes,  and  specifications  and  are  adequate. 
(See  “Climate,  Air  Quality,  and  Noise”  for  a discus- 
sion of  compressor  station  emissions.) 

Microwave  Communication  System 

NBPC  proposes  to  build  approximately  ten 
microwave  communication  towers  along  the  Pro- 
posed Route  or  eleven  towers  along  either  of  the 
Alternative  Routes.  The  towers,  which  would  permit 
the  pipeline  system  to  be  operated  by  remote  con- 
trol, would  range  in  height  about  from  18  to  73  m (60 
to  240  ft).  Three  of  the  towers  would  be  constructed 
on  compressor  station  sites,  and  the  others  would 
be  scattered  along  the  line  on  1.6-ha  (4.0-a)  fenced 
sites  situated  24  to  32  km  (15  to  20  mi)  apart.  The  ex- 
act location  and  height  of  each  tower  would  depend 
on  the  surrounding  terrain,  possible  communication 
paths,  and  system  capabilities,  which  cannot  be 
determined  until  centerline  selection. 

Information  for  remote  control  would  come  from 
in-line  sensors  monitoring  gas  flow,  pressure,  and 
temperature.  The  master  communication  terminal  in 
Omaha,  Nebraska,  would  be  operated  by  a dispatch- 
er, but  NBPC’s  proposed  design  would  permit  the 
system  to  be  operated  manually  in  case  of  an 
emergency,  such  as  a communications  failure.  The 
microwave  stations  would  be  powered  by  low- 
voltage  power  (480  volts)  supplied  by  local  utilities 
(NBPC  1979e).  Standby  power  would  be  provided  to 
ensure  continued  operation  should  the  local  power 
supply  fail.  The  towers  would  be  lighted  and  painted 
in  accordance  with  Federal  Aviation  Administration 
rules. 

NBPC’s  criteria  for  microwave  system  design  con- 
form to  standard  practices. 

Mainline  Block  Valves 

Mainline  block  valves  would  be  used  to  isolate 
segments  of  the  pipeline  in  the  event  of  a system 
failure.  DOT  regulations  require  block  valves  to  be  in- 
stalled at  compressor  stations,  at  specific  intervals 
along  the  pipeline,  and  on  either  side  of  major  river 
crossings  (such  as  the  Missouri  River  crossing  on 
the  Alternative  Routes). 

Preliminary  NBPC  estimates  indicate  ten  to  twelve 
mainline  block  valves  would  be  installed  in  Montana; 
each  requiring  a 280-m^  (3,000-ft^)  plot.  Three  of  the 
valves  would  be  at  the  compressor  station  sites.  The 


location  and  number  of  the  rest  would  depend  on 
which  route  is  used.  In  accordance  with  the  federal 
regulations  (USDOT  1978),  the  interval  between  the 
valves  would  be  no  greater  than  32  km  (20  mi)  in 
areas  of  low  hazard  and  as  close  as  8 km  (5  mi)  in 
areas  of  high  hazard. 

There  are  three  types  of  block  valves  that  NBPC 
could  use:  one  type  would  be  manually  operated  by 
personnel  stationed  in  Montana,  the  second  would 
be  remotely  controlled  from  the  main  communica- 
tion center  in  Omaha,  Nebraska,  the  third  would  be 
operated  automatically  by  being  tied  directly  to  a 
line-break  leak  detection  system  (see  p.  40).  Manual- 
ly operated  valves  are  the  most  reliable,  but  in  the 
event  of  a gas  leak  or  break  in  the  pipeline,  the 
response  time  of  personnel  could  vary  from  an  hour 
to  days  (under  adverse  weather  conditions).  Remote- 
ly controlled  valves  are  more  reliable  than  automatic 
valves,  but  they  may  require  more  time  to  isolate  a 
pipe  segment  than  would  automatically  controlled 
valves.  Automatic  valves  have  been  known  to  fail, 
closing  when  there  is  no  break  and  not  closing  when 
there  is  a break. 

Because  NBPC  has  not  yet  determined  what  type 
of  block  valve  it  will  use,  DNRC  cannot  evaluate  the 
design  of  this  part  of  the  pipeline  system.  The  type 
of  block  valve  used  would  depend  on  the  leak  detec- 
tion system  used.  NBPC  is  currently  designing  its 
leak  detection  and  control  system,  and  when  the 
design  is  finalized,  it  should  be  evaluated  by  DNRC. 

Roads 

Wherever  possible,  existing  roads  would  be  used 
to  reach  construction  sites.  (The  impacts  that  would 
result  from  using  existing  roads  are  addressed  in 
“Climate,  Air  Quality,  and  Noise,”  and  the  “Public 
Service  Impacts”  section  of  “Social  and  Economic 
Concerns.”)  In  addition,  NBPC  plans  to  use  the 
pipeline  right-of-way  for  access  during  construction 
as  much  as  possible.  The  company  proposes  to 
build  new  access  roads  (roads  off  the  right-of-way) 
only  where  they  are  necesary  for  pipeline  construc- 
tion and  no  other  access  is  available. 

According  to  NBPC,  the  temporary  roads  would  be 
5.5  to  7.3  m (18  to  24  ft)  wide  and  not  hard  surfaced. 
The  company  plans  to  construct  temporary  roads  by 
grading  the  minimum  amount  of  land  possible  and  to 
cut  and  fill  slopes  to  provide  clearance  for  trucks 
hauling  construction  materials.  Material  that  would 
provide  a suitable  road  base  would  be  imported  to 
areas  along  the  right-of-way  or  temporary  roads 
where  soils  or  substrate  do  not  provide  a suitable 
road  base.  NBPC  would  restore  land  used  for  tem- 
porary roads  in  accordance  with  the  wishes  of  the 
landowner,  and  all  rights  to  use  the  land  on  which 
temporary  access  roads  are  constructed  would 
return  to  the  landowner  when  construction  is  com- 
pleted. 
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Some  permanent  roads  (roads  that  would  be  used 
throughout  pipeline  operation,  as  well  as  construc- 
tion) would  be  required  to  provide  access  to  mainline 
block  valves,  compressor  stations,  and  microwave 
stations.  These  roads  would  be  hard  surfaced  and 
have  a surface  width  of  5.5  m (18  ft)  (NBPC  1974). 

NBPC’s  proposed  construction  materials  and  pro- 
posed road  widths  are  adequate.  However,  placing 
imported  road  base  material  on  the  construction 
right-of-way  could  make  right-of-way  restoration  dif- 
ficult. NBPC  cannot  specify  details  such  as  where 
and  how  road  cuts  and  fills  would  be  made  and 
culverts  and  bridges  installed  until  centerline  selec- 
tion, when  system  design  is  finalized.  The  final  plans 
for  road  construction  should  comply  with  county  or 
Montana  Department  of  Highways  standards  for 
similar  types  of  roads  in  Montana. 

Construction  Camps 

NBPC  proposes  to  house  construction  workers  in 
existing  housing  facilities  and  therefore  has  not 
planned  any  construction  camps.  Should  camps 
prove  necessary  (for  example,  because  of  a lack  of 
housing),  they  would  have  to  be  located  where  water 
supplies,  power,  and  the  ability  to  dispose  of  sewage 
are  adequate.  State  and  local  health  departments 
have  authority  to  review  and  approve  these  types  of 
sanitary  facilities;  if  camps  are  used,  these  agency 
reviews  should  ensure  adequate  sanitary  facilities. 


CONSTRUCTION  SCHEDULE 

NBPC  plans  to  begin  pipeline  construction  in 
September  1980  by  preparing  the  necessary  stream 
and  river  crossings.  Most  construction  would  take 
place  between  April  and  November  1981.  Some  final 
construction  might  occur  in  1982,  although  the  cur-  i 
rent  proposal  calls  for  the  pipeline  to  be  in  operation 
for  the  1981-82  heating  season. 

NBPC  anticipates  construction  of  the  pipeline  I 
system  would  be  completed  in  approximately  eight  j 
months  (except  for  the  three  Montana  compressor  I 
stations  that  would  be  constructed  when  the  entire  i 
Alaskan  Natural  Gas  Transportation  System  nears  ] 
completion).  Present  plans  call  for  the  two  construc- 
tion spreads  in  Montana  to  travel  at  a rate  of  from  1.2 
to  1.6  km/d  (0.7  to  1.0  mi/d).  From  right-of-way  clear-  | 
ing  and  grading  to  final  cleanup  and  restoration,  con- 
struction is  expected  to  take  three  and  one-half 
weeks  at  any  point  on  the  route. 

Considering  that  construction  may  be  slowed  by 
unfavorable  weather,  NBPC’s  schedule  may  prove 
difficult  to  meet.  High-volume  spring  runoffs  could 
interrupt  construction  of  stream  crossings,  and  late 
spring  and  early  fall  storms  could  delay  overall  con- 
struction. If  such  delays  were  to  be  combined  with 
labor  or  materials  shortages,  construction  could  ex- 
tend into  a second  year. 


QUALITY  CONTROL  OF  ENGINEERING  AND  DESIGN 


It  is  necessary  to  have  thorough  inspection  of  pipe 
materials  and  pipeline  construction  to  assure  com- 
pliance with  the  materials  and  product  performance 
standards  specified  in  federal  regulations  (USDOT 
1978)  and  NBPC’s  construction  plan  (not  yet 
prepared).  Quality  control  could  be  achieved  through 
testing  of  pipe  materials,  final  design  of  the  system, 
and  inspection  of  the  system  during  construction 
and  before  startup  of  operation. 


QUALITY  CONTROL  AND  TESTING  OF 
PIPE  MATERIALS 

Federal  regulations  (USDOT  1978)  require  inspec- 
tion and  testing  of  the  pipe  and  components  as  they 
are  manufactured  to  assure  compliance  with  the 
established  standards.  Normal  quality  control  pro- 
cedures involve  the  inspection  of  pipe  components 
(such  as  prefabricated  pipe,  valves,  and  fittings)  by 


independent  testing  firms  to  certify  that  manufactur- 
ing complies  with  specifications.  When  procedures 
are  rigidly  adhered  to,  materials  are  of  high  quality.  A 
process  exists  by  which  steel  plate  for  the  pipe  can 
be  tested  ultrasonically  prior  to  pipe  manufacturing. 
Use  of  this  process  could  decrease  the  possibility  of : 
defective  pipe  slightly,  but  since  few  leaks  result! 
from  defective  pipe  (see  “Risk  of  Gas  Leak  and; 
Pipeline  Rupture’’),  ultrasonic  testing  of  steel  plate  j 
may  not  be  practical  or  cost-effective. 


SYSTEM  INSPECTION  AND  TESTING  | 

Federal  regulations  (USDOT  1978)  require  inspec-' 
tion  and  testing  of  pipeline  construction  to  assure; 
compliance  with  established  standards.  NBPC  musti 
also  prepare  a construction  inspection  and  testing; 
plan  for  approval  by  FERC;  this  plan  is  not  yet  com- 
pleted. 


I 

i 
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Hydrostatic  testing  of  the  pipeline  would  be  the 
final  test  of  construction.  This  procedure,  which 
takes  place  after  pipe  is  buried,  involves  punnping 
water  into  a section  of  the  line  and  holding  it  there  at 
the  required  pressure  to  check  for  leaks.  If  a leak  is 
detected,  the  defective  portion  of  the  line  is  ex- 
posed, repaired,  and  re-covered.  After  testing  a pipe 
section,  NBPC  would  either  drain  water  from  the 
section  or  move  it  to  another  section.  The  dif- 
ferences in  elevation  along  the  routes  would  require 
the  testing  of  segments  approximately  32  km  (20  mi) 
long. 


To  date,  NBPC  has  not  developed  a plan  for 
hydrostatic  testing  or  identified  the  sources  of  test 
water.  Water  may  be  difficult  to  obtain  (see  “Water 
Resources”).  Due  to  the  possibility  of  water  shor- 
tages, it  may  be  necessary  to  shuttle  test  water  from 
one  pipe  segment  to  another.  This  procedure  would 
require  installing  valves  and  bypass  piping  around 
the  ends  of  test  segments.  Shuttling  water  is  a 
relatively  new  and  costly  procedure,  but  it  would  be 
feasible. 


PIPELINE  SYSTEM  OPERATION 


GENERAL  OPERATION  PROCEDURES 

NBPC  is  required  to  develop  for  FERC  detailed 
plans  for  various  aspects  of  pipeline  operation  and 
maintenance.  However,  such  plans  cannot  be  com- 
pleted until  the  system  design  is  made  final.  Accor- 
ding to  NBPC,  the  pipeline’s  electronic  control 
system  would  use  state-of-the-art  methods  of 
measurement  and  control,  and  redundancy  of 
measurement  and  control  would  be  built  into  the 
system  to  provide  reliability.  The  entire  pipeline 
system  would  be  designed  to  be  fail  safe.  NBPC 
plans  call  for  testing  stations  to  be  installed  along 
the  pipeline  to  monitor  corrosion,  and  for  corrosion 
inspection  equipment  itself  to  be  inspected  at  inter- 
vals of  not  less  than  two  months. 

NBPC’s  proposed  methods  of  controlling  system 
operation  are  adequate;  however,  considering  that 
valves  on  other  pipelines  have  sometimes  failed  to 
close  (USDOT  1971),  it  would  be  advantageous  to 
shorten  the  time  intervals  between  valve 
maintenance  that  are  required  by  the  federal  regula- 
tions (USDOT  1978). 

ROUTE  SURVEILLANCE 

NBPC  proposes  to  make  periodic  flights  over  the 
pipeline  to  detect  gas  leaks  and  ensure  that  no  struc- 
tures are  built  on  the  16.5-m  (54.0-ft)  permanent  right- 
of-way.  The  company  has  not  identified  how  fre- 
quently aerial  inspections  would  be  made.  On- 
ground surveys  would  be  made  at  least  semi- 
annually to  identify  potential  hazards  to  operation 
and  maintenance  of  the  line. 

Population  increases  in  the  vicinity  of  a com- 
pleted pipeline  often  result  in  the  system  being 


operated  above  the  pressure  allowed  for  that  popula- 
tion; thus,  NBPC  would  be  required  to  monitor 
population  density  along  the  line  (USDOT  1978).  Ac- 
cording to  the  federal  regulations,  a pipeline  system 
operator  has  eighteen  months  in  which  to  reduce 
pressure  if  there  is  an  increase  in  population  along 
the  pipeline.  In  view  of  studies  on  accidents  involv- 
ing pipelines  operating  above  allowable  pressures 
(USDOT  1971),  DNRC  believes  human  safety  would 
be  better  protected  by  decreasing  the  time  in  which 
NBPC  could  reduce  operating  pressure. 

EQUIPMENT,  FACILITY,  AND 
RIGHT-OF-WAY  MAINTENANCE 

The  equipment  and  machinery  at  all  facilities 
would  be  cared  for  under  a routine  maintenance  pro- 
gram proposed  by  NBPC.  Some  of  the  compressor 
station  engines  would  be  taken  out  of  service 
periodically,  resulting  in  a temporarily  reduced  gas 
volume.  Trees  and  brush  periodically  would  be 
removed  from  the  permanent  right-of-way  to 
facilitate  access  and  surveillance.  Buildings  and 
associated  structures  at  compressor  stations  and 
microwave  sites  would  be  maintained  periodically 
(for  example,  repaired  and  painted).  The  sites  of 
compressor  stations,  microwave  towers,  and 
mainline  block  valves  would  be  landscaped  and 
cared  for  regularly.  Trees  and  brush  would  probably 
be  removed  periodically  from  the  permanent  right-of- 
way  (except  on  agricultural  land)  so  they  would  not 
interfere  with  access  for  maintenance  and 
surveillance.  All  permanent  access  roads  would 
receive  periodic  maintenance,  including  repair  and 
erosion  and  weed  control.  NBPC’s  proposed 
maintenance  program  is  adequate. 
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HUMAN  SAFETY 


RISK  OF  GAS  LEAK  AND 
PIPELINE  RUPTURE 

It  is  difficult  to  predict  the  frequency  or  size  of 
leaks  that  would  occur  along  the  Northern  Border 
pipeline  because  there  are  not  many  operating 
pipelines  of  this  size  on  which  to  base  estimations. 
In  addition,  pipeline  design  and  construction  is  con- 
stantly being  improved,  so  the  risk  of  pipe  failure  is 
being  reduced.  Theoretically,  the  pipeline  should  not 
leak  for  its  designed  lifetime,  but  experience  has 
shown  that  leaks  do  occur.  For  example,  leaks  often 
occur  during  startup  of  operation  because  of  such 
things  as  loose  bolts,  accidentally  opened  valves, 
and  mistakes  made  by  operators  unfamiliar  with  the 
system.  Extreme  care  must  be  taken  during  startup 
to  prevent  fires  and  injury  to  personnel. 

For  several  years,  the  DOT  Office  of  Pipeline  Safe- 
ty has  been  collecting  information  on  pipeline  leaks. 
The  DOT  information  is  helpful  in  predicting  the 
causes  of  leaks  but  it  does  not  permit  determination 
of  the  frequencies  of  various  types  of  leaks  in  rela- 
tionship to  pipe  size  and  age.  It  is  obvious  from  the 
available  data  that  the  leak  occurrence  per  kilometer 
of  gas-transmission  pipeline  has  decreased  from 
0.07  leaks  repaired/km  (0.12  leaks  repaired/mi)  in 
1970  to  0.035  leaks  repaired/km  (0.056  leaks 
repaired/mi)  in  1975  (USDOT  1977).  A further 
breakdown  of  repaired  leaks  by  pipe  size  indicates 
that  only  about  0.9  percent  of  leaks  occur  in  large- 
diameter  gas-transmission  lines  (USDOT  1977).  Ap- 
plying this  ratio  to  the  average  leaks  repaired  in  1975 
results  in  an  estimated  leak  frequency  of  0.0003 
leaks/km/yr  (0.0005  leaks/mi/yr).  About  290  km  (185 
mi)  of  the  pipeline  would  cross  Montana,  and  the  fre- 
quency of  leaks  in  the  state  would  be  about  one  leak 
in  a period  of  eleven  years.  However,  there  would 
probably  be  fewer  leaks  in  the  first  years  of  pipeline 
operation  than  in  later  years,  because  pipe  materials 
could  be  weakened  over  time,  and  time  would  in- 
crease the  number  of  instances  when  the  line  would 
be  exposed  to  hazards. 

Of  the  leaks  that  have  occured  in  gas-transmission 
lines  of  all  sizes,  76  percent  were  caused  by  corro- 
sion, about  6.5  percent  were  the  result  of  material  or 
construction  defects,  and  4.5  percent  were  caused 
by  outside  forces  (USDOT  1977).  These  percentages 
do  not  apply  directly  to  the  Northern  Border  pipeline 
since  corrosion  protection  technology  has  improved 
considerably  over  the  past  few  years.  Even  so,  corro- 
sion would  probably  be  the  dominant  cause  of  leaks. 


especially  after  many  years  of  service.  However,  the 
leaks  would  generally  be  small  and  cause  little,  if 
any,  damage  to  the  environment. 

Leaks  caused  by  material  or  construction  defects 
or  outside  forces  can  result  in  pipeline  rupture.  Ac- 
cording to  the  limited  statistics  available  on  large- 
diameter  gas-transmission  pipelines,  the  average 
frequency  of  ruptures  per  year  is  0.000068  rup- 
tures/km (.00011  ruptures/mi)  (USDI  1976).  On  the 
basis  of  this  figure,  a rupture  could  be  expected 
once  every  fifty  years  along  the  Northern  Border 
Pipeline  in  Montana.  With  recent  advances  in, 
technology,  ruptures  may  occur  less  frequently  than  ; 
this. 

The  results  of  a rupture  can  be  severe:  fires  j 
generally  result  and  explosions  are  not  uncommon.; 
Extreme  damage  may  occur  within  60  to  90  m (200  to ; 
300  ft)  of  the  rupture;  fire  and  debris  may  spread  over 
an  even  larger  area  (USDI  1976).  The  USDI  EIS| 
describes  actual  instances  of  gas-tranmission  line' 
ruptures  and  the  resulting  damage.  | 

The  time  required  for  block  valves  to  be  closed  in; 
the  event  of  a leak  has  compounded  damage  and  gas 
loss  on  some  lines  (USDOT  1971).  Automatic  valves 
sometimes  don’t  respond  to  leaks  as  they  arei 
designed  to,  and  manual  valves  often  require  con- 
siderable time  to  reach  and  shut  off.  More  extensive 
maintenance  of  automatic  valves  and  the  use  of 
dispatcher-controlled  valves  might  reduce  these  pro- 
blems. ' 


LEAK  DETECTION  SYSTEM 

A line-break  leak  detection  system  is  being  con-: 
sidered  by  NBPC,  but  has  not  been  described  tO' 
date.  DNRC’s  investigations  into  possible  leak 
detection  methods  indicate  such  a system  could  use: 
automatically  closing  block  valves  to  isolate  a. 
pipeline  segment  if  sensor  equipment  detected  a; 
break  in  the  line.  Line-balance  monitoring  of  flow: 
volume  and  pressure,  or  acoustic  sensing  could  be 
used  to  indicate  a line  break.  These  systems  detect: 
only  moderate  to  large  breaks;  small  leaks  would  bej 
detected  by  visual  inspection.  Since  NBPC  has  notl 
made  a final  decision  on  what  type  of  leak  detection! 
system  it  would  use,  and  since  leak  detection  is  of 
particular  concern  to  DNRC,  the  department 
believes  it  should  review  the  system  that  is  selected 
to  ensure  it  conforms  with  state-of-the-artj 
technology.  | 
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EMERGENCY  OPERATIONS  PLAN 

NBPC  will  not  complete  a detailed  plan  for 
emergency  operations  until  the  system  design  is 
made  final.  General  plans  now  call  for  compressor 
stations  to  be  automatically  shut  down  and  isolated 
in  the  event  of  fire,  overpressurization,  or  a malfunc- 
tion of  the  sensors.  The  affected  pipe  section  would 
be  isolated  rapidly  and  the  gas  released  to  reduce 
pressure  (a  procedure  termed  "'‘blowdown”).  If  self- 
actuating  block  valves  are  used,  this  operation 
would  take  only  a couple  of  minutes.  It  may  take 
many  hours  to  close  manually  operated  block  valves 
in  remote  areas. 

NBPC  plans  indicate  that  in  emergencies,  priority 
would  be  given  to  protecting  lives  and  property. 
Once  human  safety  is  ensured,  the  pipeline  would 
be  repaired  and  returned  to  service.  Maps,  diagrams, 
and  records  would  be  maintained  to  ensure  that  per- 


sonnel responsible  for  system  operation  could  im- 
mediately determine  what  action  to  take. 

NBPC’s  proposed  design  for  system  shutdown 
and  blowdown  is  adequate.  However,  even  if  NBPC 
decides  to  use  manually  operated  block  valves,  in- 
stallation of  remotely  controlled  or  automatically 
closing  valves  in  remote  areas  would  help  ensure 
that  emergencies  could  be  responded  to  rapidly.  A 
well-organized  response  to  emergencies  by  NBPC 
would  be  necessary  to  minimize  damage  in  the 
remote  areas  of  northeast  Montana,  where  travel 
time  to  much  of  the  line  would  be  several  hours  in 
good  weather  and  much  longer  in  bad  weather.  Coor- 
dination of  emergency  procedures  with  local  of- 
ficials would  be  important  to  effective  response  to 
emergencies;  advance  planning  to  determine  the 
number  and  location  of  emergency  personnel  that 
would  be  needed  would  aid  in  responding  to 
emergencies  rapidly. 


PIPELINE  SYSTEM  ABANDONMENT 


It  is  estimated  that  the  life  of  the  pipeline  could  be 
as  long  as  100  years.  When  operation  ceases,  NBPC 
proposes  to  remove  compressor  stations, 
microwave  towers,  and  mainline  block  valves,  and 
salvage  many  of  the  materials.  Unsalvageable 
materials,  such  as  pavement  and  concrete,  would  be 
disposed  of  in  an  approved  waste-disposal  area.  The 
pipeline  itself  would  be  removed  from  the  trench  and 
pipe  materials  either  reused  or  sold  for  scrap  steel. 

All  sites  where  equipment  is  removed  probably 
could  be  restored  to  their  original  condition.  NBPC 


proposes  to  restore  the  pipe  trench  to  its  original 
contour  using  material  from  the  right-of-way,  ex- 
isting borrow  areas,  or  commercial  sources. 

Abandonment  could  only  take  place  under  the 
authority  of  FERC,  and  would  be  done  in  accordance 
with  local,  state,  and  federal  laws.  DNRC  concludes 
that  NBPC’s  proposed  methods  of  abandoning  the 
pipeline  system  would  be  satisfactory,  if  done  in  ac- 
cordance with  federal  regulations. 


ROUTE  COMPARISON 


From  the  standpoint  of  engineering  and 
geotechnical  concerns,  NBPC’s  Proposed  Route  is 
the  most  desirable  of  the  possible  pipeline  routes.  It 
is  approximately  19  km  (12  mi)  shorter  than  either  of 
the  Alternative  Routes  and  involves  no  major  river 
crossings  in  Montana. 

The  Alternative  Routes  would  cross  the  Milk  and 
Missouri  rivers,  both  of  which  would  be  difficult  to 
cross.  These  rivers  could  be  crossed  safely,  but  the 
cost  of  construction  and  hazard  to  the  pipeline 


would  be  greater  at  these  two  crossings  than  at  any 
of  the  crossings  on  the  Proposed  Route.  In  addition, 
rough  terrain  and  slope  stability  problems  in  the 
breaks  south  of  the  Mi'ssouri  River  would  make  con- 
struction slower  and  more  costly  on  the  Alternative 
Routes  than  on  the  Proposed  Route.  Transportation 
routes  for  construction  materials  are  poor  on  the 
Alternative  Routes,  since  there  is  no  railroad  in  the 
immediate  area,  but  a major  highway  and  a railroad 
parallel  the  Proposed  Route. 
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CONCLUSIONS 


NBPC’s  proposed  design  and  construction 
methods  and  adherence  to  federal  regulations 
(USDOT  1978)  should  provide  a pipeline  system  that 
meets  established  requirements  for  pipeline  safety 
and  durability.  However,  in  many  cases  the  federal 
regulations  are  general  and  do  not  establish  design 
and  construction  criteria  for  specific  types  of  sites. 
In  addition,  NBPC’s  proposed  design  and  construc- 
tion methods  are  general  and  in  many  cases  cannot 
be  made  site-specific  until  a centerline  is  esta- 
blished. 


CENTERLINE  SELECTION  AND 
FINAL  SYSTEM  DESIGN 

Through  modification  of  general  design  and  con- 
struction plans  during  centerline  selection,  many 
potential  construction  problems  could  be  avoided  or 
reduced,  especially  problems  associated  with  con- 
struction in  areas  of  rock,  ground  water,  or  mineral 
deposits,  and  at  stream  crossings.  Information 
gathered  during  centerline  selection  also  could  be 
useful  in  the  site-specific  design  for  areas  that  may 
pose  hazards  to  the  pipeline,  such  as  unstable 
slopes,  potential  earthquake  zones,  and  landslide 
areas.  State  agency  involvement  in  centerline  selec- 
tion and  state  review  of  NBPC’s  final  design  and 
construction  plans  (including  plans  for  the  pipeline, 
leak  detection  system,  roads,  river  crossings,  and 
other  facilities)  could  also  provide  state  agencies 
and  NBPC  with  knowledge  of  site-specific  condi- 
tions. 


PIPELINE  SYSTEM  CONSTRUCTION 

The  likelihood  of  a pipeline  leak  or  rupture  could 
be  reduced  through  construction  planning  and  by  in- 
spection and  testing  of  pipe  materials  and  pipeline 
construction.  A variety  of  other  measures  could  be 
taken  to  further  reduce  the  risk  of  a leak  or  rupture; 
for  example,  testing  materials  and  welds  more 
thoroughly  than  is  required  by  federal  law,  burying 
the  pipe  at  all  stream  crossings  deep  enough  to  en-  i 
sure  it  will  not  be  exposed  by  scour  or  channel 
migration,  and  installing  the  most  reliable  leak 
detection  system  available. 

NBPC  may  be  able  to  use  a construction  right-of- 
way  narrower  than  the  30.5  m (100  ft)  that  is  pro- 
posed. However,  DNRC  cannot  make  a final  conclu- 
sion regarding  the  construction  right-of-way  width  | 
on  the  basis  of  the  information  currently  available.  A j 
narrower  right-of-way  may  be  justified  on  the  basis 
of  environmental  impacts— this  topic  is  addressed  j 
in  chapter  four.  li 

The  new  roads  that  are  built  to  provide  access  for  i 
pipeline  construction  should  comply  with  county  or  : 
Montana  Department  of  Highways  standards. 

PIPELINE  SYSTEM  OPERATION 

The  federal  regulations  would  require  NBPC  to 
monitor  population  along  the  pipeline  and  reduce 
the  operating  pressure  if  population  increases.  If 
population  does  increase,  human  safety  could  be  en- 
sured further  if  NBPC  would  reduce  operating; 
pressure  in  a period  of  time  shorter  than  the  eigh- 
teen months  required  by  federal  law.  The  risk  of  a 
leak  or  rupture  during  pipeline  operation  could  be 
reduced  by  following  maintenance  procedures  that 
ensure  all  monitoring  and  emergency-shutdown 
equipment  operate  properly. 
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CHAPTER  FOUR 


SOCIAL-ECONOMIC  AND 
ENVIRONMENTAL  CONCERNS 

INTRODUCTION 


This  chapter  presents  information  about  the  ex- 
isting social,  economic,  and  environmental  condi- 
tions in  the  area  of  Montana  that  could  be  affected 
by  the  Northern  Border  Pipeline,  and  about  the 
potential  impacts  (both  beneficial  and  adverse)  of 
the  pipeline.  The  chapter  also  compares  the  impacts 
of  the  Proposed  and  Alternative  routes  on  individual 
resources.  Here,  too,  are  DNRC’s  conclusions  about 
the  significance  of  the  impacts  and  the  steps  DNRC 
believes  should  be  taken  to  reduce  adverse  impacts. 

Much  of  the  information  in  this  chapter  is  drawn 


from  reports  on  the  Northern  Border  Pipeline  that 
were  prepared  for  and  reviewed  by  DNRC.  The 
reports  are  on  file  and  available  to  the  public  at 
DNRC  (see  “Approach  to  Preparing  the  EIS,”  chapter 
one).  Also,  in  accordance  with  the  Montana  En- 
vironmental Policy  Act,  some  of  the  information  in 
this  chapter  is  a summary  of  information  in  the 
federal  EIS  on  the  Alaskan  Natural  Gas  Transporta- 
tion System  (USDI  1976)  and  DNRC’s  Draft  EIS  on  the 
Northern  Tier  Pipeline  and  accompanying  technical 
reports  (DNRC  1979a). 


SOCIAL  AND  ECONOMIC  CONCERNS 

THE  IMPACT  AREA 


The  possible  Northern  Border  Pipeline  routes 
would  affect  a 57,400  km^  (22,000  mi=^)  area  in  north- 
eastern Montana.  The  Proposed  Route  would  affect 
Phillips,  Valley,  Roosevelt,  Daniels,  and  Sheridan 


counties  and  the  Fort  Peck  Indian  Reservation;  the 
Alternative  Routes  would  affect  Phillips,  Valley,  Mc- 
Cone, Richland,  and  Roosevelt  counties. 


EXISTING  ENVIRONMENT 


POPULATION  AND  ECONOMIC  BASE 

The  northeastern  corner  of  Montana  is  one  of  the 
most  sparsely  populated  areas  in  the  continental 
United  States.  The  population  of  the  seven-county 
impact  area  was  estimated  to  be  about  55,000  in 
1980,  with  a median  population  density  of  only  1.0 
persons/km^  (2.5  persons/mi^)  (Boyer  1980).  There  are 
two  major  racial  groups  in  the  region;  Caucasians 
constitute  90  percent  and  Native  Americans  9 per- 
cent of  the  population.  Most  Native  Americans  live 
on  the  Fort  Peck  Indian  Reservation. 


There  are  no  major  cities  in  the  impact  area.  The 
largest  community  is  Sidney  (pop.  7,000);  smaller 
population  centers  are  Glasgow,  Wolf  Point,  Malta, 
Plentywood,  Scobey  and  Circle  (see  map  IV).  The 
larger  communities  and  most  of  the  small  towns  are 
located  along  river  drainages.  The  nearest  Standard 
Metropolitan  Statistical  Areas  are  Billings  and  Great 
Falls,  both  between  400  and  480  km  (250  and  300  mi) 
from  the  study  area. 

Much  of  the  impact  area  originally  was  part  of  the 
vast  Blackfeet  Indian  Territory.  This  territory  was 
reduced  to  several  smaller  Indian  reservations  in  the 
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1880s  and  at  the  turn  of  the  century  was  home- 
steaded. In  1920,  the  area  recorded  its  peak  popula- 
tion of  nearly  60,000.  From  1920  to  1970,  the  area’s 
population  declined  steadily  as  a result  of  reduced 
employment  in  the  agricultural  sector.  The  Valley 
County  area  was  the  sole  exception  to  this 
downward  trend;  until  recently,  the  Glasgow 
economy  benefited  from  Glasgow  Air  Force  Base. 
However,  the  base  was  phased  out  in  the  late  1960s 
and  early  1970s,  causing  a major  economic  disrup- 
tion and  stimulating  rapid  migration  from  the  county. 

Agriculture  remains  the  key  element  of  the  area’s 
economy,  but  other  economic  developments  recent- 
ly have  contributed  to  a reversal  of  the  historic  pat- 
tern of  economic  and  population  decline.  The  region 
includes  part  of  the  oil-  and  natural  gas-rich  Williston 
Basin.  The  presence  of  these  resources  stimulated 
intensive  development  in  the  region  during  the  late 
1970s.  Richland  County  has  been  the  focus  of  activi- 
ty in  Montana,  its  population  growing  by  over  50  per- 
cent in  the  past  three  years.  Phillips,  Roosevelt, 
Sheridan,  and  Daniels  counties  have  experienced 
lesser  “booms”  due  to  oil  and  gas  development.  The 
Phillips  County  economy  has  further  benefited  from 
bentonite  development  and  the  renewal  of  gold  min- 
ing. 

Median  income  levels  in  the  region  generally  ex- 
ceed statewide  averages  because  of  the  high  per 
capita  income  generated  by  the  agricultural  sector 
and  the  area’s  unusually  high  employment  levels. 
Labor  is  in  very  short  supply  in  most  of  the  area;  dur- 
ing summer  months,  unemployment  rates  are  often 
below  2 percent.  Oil  and  gas  developers  have 
created  many  new  jobs,  changing  the  traditional 
supply-demand  equilibrium  between  the  availability 
of  labor  and  the  demand  for  labor.  A labor  shortage 
causes  particular  problems  for  agriculture  and  small 
commercial  businesses.  The  area’s  Indian  popula- 
tion provides  the  sole  exception  to  this  labor  profile; 
compared  to  data  for  the  area’s  population  as  a 
whole,  incomes  are  much  lower  and  unemployment 
rates  much  higher  for  Indian  residents. 

The  area’s  current  economic  boom  is  expected  to 
continue  at  least  into  the  early  1980s.  As  oil  and  gas 
activities  expand,  populations  will  continue  to  grow, 
and  other  businesses  in  the  area  will  also  grow  in 
response  to  the  area’s  expanding  economic  base. 
Expanded  employment  in  mining— particularly  in 
Phillips  County— is  also  expected  to  continue  to 
stimulate  growth. 

The  impact  area  is  intersected  by  a possible  Nor- 
thern Tier  Pipeline  route.  This  107-cm  (42-in)  pipeline 
would  carry  Alaskan  and  foreign  crude  oil  from  the 
Pacific  Coast  to  the  midwestern  United  States.  Dur- 
ing construction,  it  would  bring  over  500  workers  in- 
to the  impact  area  and  provide  some  local  people 
with  jobs.  Construction  of  the  pipeline  is  proposed 
to  occur  in  1981  and  1982,  and  could  overlap  with 
construction  of  the  Northern  Border  Pipeline. 


ECONOMIC  CONDITIONS 

Public  Sector 

The  financial  conditions  of  the  region’s  local 
governments  and  school  districts  varies.  Oil  and  gas 
development  increased  substantially  the  taxable 
valuation  of  Phillips  and  Richland  counties  and  of 
certain  school  districts  within  those  counties;  in 
some  instances  this  has  produced  lower  mill  levies. 
The  tax  bases  of  municipalities  and  some  city-area 
school  systems  have  received  few  benefits  from  re- 
cent economic  developments.  This  situation  has 
created  some  inequities,  because  cities  and  city- 
area  schools  bear  the  costs  of  many  population- 
induced  impacts.  City  mill  levies  in  the  area  general- 
ly exceed  the  maximum  authorized  by  state  law. 

Public  services  in  the  area  tend  to  meet  current 
needs.  In  counties  such  as  McCone,  Valley,  Daniels, 
and  Sheridan,  public  service  systems  (particularly 
school  systems)  were  designed  to  accommodate 
populations  larger  than  exist  today. 

Public  services  that  are  labor  rather  than  capital 
intensive  (such  as  police  protection)  are  provided  on 
a per  capita  basis  and  have  been  adjusted  to  accom- 
modate population  changes.  However,  road 
maintenance,  which  is  both  capital  and  labor  inten- 
sive, presents  a chronic  problem  for  governments  in 
the  region.  Soil  characteristics  and  the  use  of  heavy 
equipment  in  oil  and  gas,  mining,  and  agricultural  ac- 
tivities lead  to  continually  deteriorating  roads. 

Private  Sector 

The  area’s  potential  market  (the  local  population) 
is  not  large  enough  to  support  the  provision  of  a full 
array  of  goods  and  services;  however,  essential 
private  sector  services  are  available.  Although  local 
businesses  have  benefited  from  the  expanding  de- 
mand for  services,  a time  lag  has  occurred  between 
the  emergence  of  economic  base  activities  and  the 
development  of  supportive  services  and  facilities. 
The  most  acute  shortfall  has  been  in  housing.  Rental 
and  transient  housing  in  Richland  County  is  com- 
pletely occupied,  forcing  many  oil  and  gas  workers 
to  tolerate  make-shift  housing  arrangements  or  to 
commute  long  distances  to  work.  Severe  summer- 
time housing  shortages  also  exist  in  Roosevelt, 
Phillips,  Sheridan,  and  Daniels  counties.  The  only 
area  with  a housing  surplus  is  Valley  County;  the 
former  Glasgow  Air  Force  Base  contains  900  unoc- 
cupied units.  The  City  of  Glasgow  also  has  high 
vacancy  rates. 

Petroleum  distributors  in  the  region  have  ex- 
perienced shortages  of  fuel  supplies,  partly  because 
of  the  increased  demand  for  diesel  fuel  and  gasoline 
by  oil  and  gas  developers  and  mining  companies. 
General  fuel  shortages  in  Montana  also  have  con- 
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tributed  to  this  problem.  Farmers  and  truckers  have 
had  difficulty  obtaining  enough  fuel  to  carry  out  their 
activities. 

Some  new  commercial  development  has  occurred 
in  rapidly  growing  areas,  and  most  businessmen 
have  adjusted  to  increased  demand  by  working 
harder.  In  Sidney  (Richland  County),  there  appears  to 
be  little  excess  capacity  to  provide  commercial  ser- 
vices. Elsewhere,  there  appears  to  be  a potential  for 
serving  larger  populations.  In  Roosevelt,  Sheridan, 
and  Daniels  counties,  demand  for  commercial  ser- 
vices is  expected  to  increase  as  the  oil  and  gas  ac- 
tivity extends  northward.  Merchants  in  Valley  Coun- 
ty appear  to  have  the  greatest  unused  capacity;  the 
county’s  commercial  systems  were  designed  to 


serve  a much  larger  population  than  currently 
resides  in  the  area. 

Medical  services  in  the  region  suffer  from  the  con- 
straints of  a small  market  area;  each  county  has 
some  type  of  hospital,  but  the  capacity  and  services 
provided  are  often  quite  limited.  The  most 
sophisticated  medical  services  are  in  Richland 
County. 

Neither  the  public  nor  the  private  sector  formally 
provides  recreation  opportunities  along  any  of  the 
pipeline  routes,  although  residents  use  both  public 
and  private  lands  in  the  area  for  recreation,  notably 
hunting  and  fishing.  The  Bureau  of  Land  Manage- 
ment’s Bitter  Creek  Wilderness  Study  Area  (see  map 
IV)  is  the  only  area  along  the  routes  specially  man- 
aged for  recreational  (as  well  as  other)  values. 


IMPACTS 


INTRODUCTION 

Public  Attitudes 

There  is  little  evidence  of  local  sentiment  against 
the  pipeline  (DNRC  1980).  Some  opposition  to  the 
Northern  Tier  Pipeline  project  exists  among  farmers 
and  ranchers  in  western  Richland  County,  and  that 
opposition  may  carry  over  to  the  Northern  Border 
Pipeline  project.  There  may  also  be  some  localized 
controversy  regarding  the  amount  of  compensation 
paid  to  landowners  in  exchange  for  pipeline 
easements.  However,  the  short  time  span  of  the 
pipeline’s  construction  period  and  the  perception 
that  affected  lands  will  be  fully  restored  seem  to 
have  contributed  to  a general  receptivity.  Because 
the  inconvenience  created  by  the  pipeline  would  be 
short  lived,  residents  seem  to  recognize  primarily 
the  expanded  tax  base  promised  by  the  project. 

Short-Term  Impacts 

Construction  would  stimulate  the  local  economy; 
the  process  would  create  temporary  jobs  and  involve 
local  purchases  by  NBPC  and  construction  workers. 
Approximately  1,500  people  would  be  expected  to 
migrate  to  the  impact  area  for  the  construction 
period.  Community  services  are  typically  sufficient 
for  the  existing  farm-to-market  economy,  but  poorly 
suited  to  sudden  growth.  The  population  influx  con- 
sequently could  create  potentially  severe  shortages 
in  housing  and  fuel,  and  strain  local  public  service 
systems.  These  short-term  problems  could  be 
especially  severe,  depending  on  the  amount  of  con- 
current development  activity  in  the  region.  However, 
the  construction  period  would  be  short  enough  that 
little  or  no  expansion  of  settlement  capacity  is  likely. 
The  consequences  of  a “bust,”  therefore,  would  be 
precluded  largely  by  the  brevity  of  the  “boom.” 


Long-Term  Impacts 

Regardless  of  the  route  used,  the  pipeline’s  only 
direct  long-term  economic  impacts  in  Montana 
would  result  from  corporate  income  taxes  and  pro- 
perty taxes.  No  impacts  in  Montana  would  result 
from  permanent  employment,  since  all  the  pipeline’s 
regional  supervisory  and  maintenance  personnel  are 
expected  to  live  in  North  Dakota.  However,  the  State 
of  Montana  has  requested  that  NBPC  construct  a 
gas  delivery  point  in  the  state  and  local  government 
officials  have  expressed  support  for  the  request  (see 
Appendix  D,  letters  1 and  2).  Such  a facility  could 
bring  jobs  and  other  benefits  to  Montanans  and 
serve  the  state’s  goal  of  energy  independence. 

The  pipeline  could,  at  some  point  in  the  future, 
contribute  to  other  economic  development  activities 
in  the  impact  area.  For  example,  the  pipeline  might 
improve  the  feasibility  of  synthetic  fuel  development 
in  the  region  if  excess  capacity  can  be  used  to 
transport  synthetic  gas  derived  from  coal  (see 
“Pipeline-Related  Energy  Development”  later  in  this 
chapter). 

POPULATION  IMPACTS 

Nonlocal  Population 

Population  impacts  would  arise  from  the  presence 
of  nonlocal  pipeline  workers  and  their  families. 
Table  13  shows  how  the  work  force  demands  of  the 
various  routes  would  differ. 

Based  on  a recent  survey  of  pipeline  workers 
(Mountain  West  Research  1979),  local  residents 
could  be  expected  to  receive  about  60  (5  percent)  of 
the  overland  construction  jobs;  no  local  people 
would  be  expected  to  work  on  the  river  crossing 
spread,  as  river  crossings  would  require  highly 
specialized  labor  that  is  unavailable  locally.  About  30 
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TABLE  13  ESTIMATED  TOTAL 
WORK  FORCE  DEMANDS 


Proposed  Alternative 

Spread  Route  Routes 

Western  600  600 

Eastern  600  600 

River  crossing  ^ 100 

Total  1,200  1,300 

SOURCE:  Boyer  1980. 


'There  would  not  be  a distinct  work  force  for  constructing  river  crossings  on  the  Pro- 
posed Route,  since  it  would  not  cross  the  Missouri  River. 


area  residents  would  be  employed  along  each  of  the 
overland  spreads,  and  the  nonlocal  worker  influx 
would  be  1,140  if  the  Proposed  Route  is  used  and 
1,240  with  either  of  the  Alternative  Routes. 

The  survey  of  pipeline  workers  also  indicated  that 
a total  influx  of  130  persons  (100  workers,  16 
spouses,  and  14  children)  could  be  expected  for 
every  100  nonlocal  workers.  For  each  overland  con- 
struction spread,  the  estimated  nonlocal  population 
composition  would  be  570  workers,  91  spouses,  and 
80  children;  for  the  river  crossing  spread  the  com- 
position would  be  100  workers,  16  spouses,  and  14 
children.  Total  induced  migration  into  the  impact 
area  is  estimated  to  be  1,480  persons  for  the  Pro- 
posed Route  and  1,610  for  the  Alternative  Routes 
(see  table  14). 


TABLE  14  ESTIMATED  TOTAL 
NONLOCAL  POPULATION  INFLUX  INTO 
THE  IMPACT  AREA 


Population 

Proposed 

Route 

Alternative 

Routes 

Nonlocal  pipeline  workers 

1,140 

1,240 

Spouses 

180 

200 

Children 

160 

170 

Total 

1,480 

1,610 

SOURCE:  Boyer  1980. 


Temporary  Settlement  of  Nonlocal  Population 

The  decision  to  use  or  not  to  use  construction 
camps  would  influence  the  manner  in  which 
nonlocal  pipeline  workers  and  their  families  settle  in 
the  area  during  the  construction  period.  Only  Valley 
County  has  enough  surplus  housing  to  accom- 
modate the  projected  pipeline-induced  population  if 
no  camps  are  built.  In  all  remaining  counties. 


workers  would  confront  severe  housing  shortfalls; 
workers  with  campers  and  tents  could  make  in- 
dividual arrangements  with  rural  landowners,  while 
others  might  rent  living  space  in  private  homes. 
Some  workers  could  be  forced  to  commute  long 
distances  to  job  sites. 

Proposed  Route.  The  pipeline-induced  popula- 
tion would  probably  be  mobile.  As  the  western 
spread  of  the  Proposed  Route  progresses  eastward, 
workers  on  that  spread  would  shift  their  temporary 
residences  from  Phillips  County  to  Valley  County;  as 
pipeline  work  progresses  westward  on  the  eastern 
spread,  workers’  residences  would  shift  from 
eastern  Roosevelt,  Richland,  and  Sheridan  counties 
to  western  Roosevelt  and  Daniels  counties. 

Peak  construction-induced  nonlocal  settlement  in 
Phillips  County  would  probably  exceed  700  persons, 
and  the  county  would  house  these  temporary  im- 
migrants from  mid-May  until  late  June  1981.  This 
estimated  population  influx  would  be  many  times 
larger  than  that  which  local  transient  lodging  and 
surplus  housing  stocks  could  satisfy.  The  focal 
point  of  settlement  in  Phillips  County  probably 
would  be  Malta,  the  only  sizeable  town  within  com- 
muting distance  of  the  construction  sites.  Con- 
siderable rural  settlement  would  also  be  expected  in 
the  county.  When  construction  progresses  beyond 
Phillips  County,  Valley  County  probably  would 
assume  all  pipeline-induced  settlement  associated 
with  the  western  spread.  Valley  County  would  be  ex- 
pected to  house  nearly  750  nonlocal  pipeline 
workers  from  early  July  to  early  November  1981. 
Focal  points  of  settlement  in  the  county  would  be 
Valley  Industrial  Park  (formerly  Glasgow  Air  Force 
Base)  and  Glasgow. 

Workers  on  the  eastern  spread  would  find  housing 
extremely  difficult  to  obtain,  because  pipeline- 
related  immigration  would  occur  at  the  same  time  as 
population  growth  caused  by  the  oil  and  gas  boom. 
Gil  and  gas  workers  would  already  have  secured 
most  transient  lodging  in  Roosevelt,  Richland, 
Sheridan,  and  Daniels  counties.  Pipeline  workers 
would  scatter  throughout  this  four-county  area,  and 
some  workers  might  commute  from  the  Williston, 
North  Dakota,  and  Glasgow  areas.  Peak  pipeline- 
induced  settlement  in  Roosevelt,  Richland, 
Sheridan,  and  Daniels  Counties  is  estimated  to  in- 
volve about  650  people  during  July  and  August  1981. 
In  late  May,  June,  September,  Gctober,  and 
November,  the  counties  would  accommodate  about 
600  workers. 

If  construction  camps  are  used,  a camp  for  the 
western  spread  would  probably  be  located  at  Valley 
Industrial  Park.  This  camp  would  be  capable  of  ser- 
ving all  western  spread  workers  and  their  families. 
The  pipeline-induced  population  would  shift  to  the 
park  site  as  soon  as  work  in  Phillips  County  pro- 
gresses to  within  a feasible  commuting  distance. 
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bringing  about  750  persons  to  Valley  County  from 
July  to  November. 

A centrally  located  construction  camp  (in  central 
Roosevelt  County)  could  accommodate  the  work 
force  for  the  entire  eastern  spread.  The  camp  pro- 
bably would  have  no  facilities  for  workers’  family 
members,  but  could  provide  housing  for  as  many  as 
500  workers  without  families.  Workers  with  families 
could  locate  in  Culbertson,  Plentywood,  Poplar,  Wolf 
Point,  and  Scobey.  With  a construction  camp,  settle- 
ment in  the  Roosevelt,  Sheridan,  and  Daniels  county 
area  would  involve  between  650  and  700  people  from 
May  through  October. 

Alternative  Routes.  Since  all  western  spreads 
would  affect  the  same  geographic  area,  the  Alter- 
native Routes  would  involve  the  same  amount  of 
nonlocal  worker  settlement  in  Phillips  and  Valley 
counties  as  is  expected  with  the  Proposed  Route. 
The  river  crossing  spread  on  the  Alternative  Routes 
would  involve  an  additional  130  workers  in  Valley 
County  for  a period  of  about  seventy-five  days.  The 
decision  to  use  or  not  to  use  construction  camps 
would  have  little  effect  on  the  level  of  river  crossing- 
induced  settlement  in  the  county,  but  would  in- 
fluence where  settlement  would  occur.  Without 
camps,  focal  points  of  settlement  would  be  the  com- 
munities of  Fort  Peck,  Nashua,  and  Glasgow;  with  a 
camp,  settlement  would  concentrate  at  the  in- 
dustrial park. 

Similar  settlement  patterns  would  characterize 
the  portion  of  the  Alternative  Routes  that  is  south 
and  east  of  the  Missouri  River  crossing.  Because 
Richland  County  now  has  a severe  housing  shor- 
tage, and  McCone  County  is  very  rural  and  has  few 
housing  facilities  of  any  kind,  workers  would  be 
scattered  throughout  the  region.  Focal  points  of  set- 
tlement would  be  Sidney  and  Fairview  in  Richland 
County;  Culbertson,  Poplar,  and  Wolf  Point  in 
Roosevelt  County;  and,  possibly,  Glasgow.  Immigra- 
tion in  the  area  is  expected  to  involve  between  550 
and  650  people,  with  other  workers  commuting  from 
greater  distances.  If  a construction  camp  were 
located  in  the  middle  of  either  Alternative  Route,  set- 
tlement in  these  counties  would  involve  greater 
numbers  of  people.  Workers  could  be  expected  to 
stay  in  the  area  from  mid-May  to  mid-November  1981. 


ECONOMIC  IMPACTS 

Construction  of  the  Northern  Border  Pipeline 
would  bring  a brief,  but  intense,  influx  of  people  and 
money  to  a generally  stable  rural  region.  By  itself, 
the  pipeline  would  be  unlikely  to  create  either  long- 
term costs  or  benefits  to  the  people  and  economies 
of  the  area,  but  its  scale,  compressed  into  a six- 
month  construction  schedule,  could  create  short- 
term economic  gains  and  disruptions  for  the  coun- 
ties and  communities  along  its  path. 


Two  types  of  short-term  economic  impacts  would 
occur:  (1)  direct  employment  and  payroll  for 
residents  of  the  region  and  of  Montana  and  (2)  in- 
direct, or  derivative,  effects  induced  by  pipeline 
company  and  worker  expenditures. 

Employment  Impacts 

The  pipeline  would  have  minor  effects  on  the 
employment  patterns  of  the  seven-county  region  and 
of  Montana  as  a whole.  There  would  be  no  signifi- 
cant differences  between  the  Proposed  and  Alter- 
native routes  in  terms  of  the  number  of  jobs  and  the 
amount  of  payroll  earnings  for  Montanans.  Table  15 
summarizes  the  estimated  employment  and  payroll 
earnings  impacts  to  Montanans  and  local  residents. 

Montana’s  share  of  pipeline  jobs  would  be 
restricted  largely  by  the  following  factors:  union  re- 
quirements; lack  of  construction  contracting  firms  in 
Montana  large  enough  to  do  the  job;  informal 
contractor-union  agreements  that  would  allow  con- 
tractors to  select  about  half  of  the  workers  needed 
for  the  project;  other  projects  in  Montana  competing 
for  scarce,  skilled  labor,  such  as  operating 
engineers;  and  the  predominence  of  non-Montanan 
personnel  in  supervisory  positions.  Most  jobs  filled 
by  local  residents  would  be  concentrated  in  the 
lower-paying  category  of  semiskilled  and  unskilled 
labor.  Conceivably,  an  increase  in  unemployment 
could  occur  if  the  number  of  workers  migrating  to 
the  area  exceeds  the  number  of  available  jobs. 

Income  Effects 

Total  income  effects  were  calculated  for  each 
county.  Total  income  effects  on  local  economies 
represent  a summation  of:  (1)  wages  paid  directly  to 
local  residents  by  the  pipeline  company,  (2)  local 
purchases  made  by  pipeline  contractors  or  nonlocal 
workers  (local  value-added  only),  and  (3)  the  local 
derivative  effects  of  such  expenditures.  “Local 
value-added’’  refers  to  that  portion  of  a good  or  ser- 
vice market  value  that  is  added  within  the  local  area. 

Three  scenarios  concerning  residential  construc- 
tion camps  were  considered  for  each  of  the  three 
possible  pipeline  routes:  (1)  no  construction  camps, 
(2)  a camp  in  Valley  County  for  the  western  spread, 
and  (3)  camps  in  Valley  County  for  the  western 
spread  and  in  either  Roosevelt  or  Richland  County 
for  the  eastern  spread,  depending  on  the  route  used. 

Table  16  summarizes  the  total  income  effects,  by 
county,  for  the  nine  pipeline  situations  considered. 
Valley  and  Roosevelt  counties  would  receive  most  of 
the  income  effects  of  the  Proposed  Route;  Valley 
and  Richland  counties  would  benefit  most  from 
either  of  the  Alternative  Routes  if  two  construction 
camps  are  used.  Under  the  scenarios  used,  it  is 
assumed  that  the  income  effects  in  McCone  and 
Sheridan  counties  would  be  negligible. 
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TABLE  15  EMPLOYMENT  AND  EARNINGS  IMPACTS,  BY  ROUTE 
AND  LOCATION  OF  WORKER  ORIGIN 
(in  millions  of  1980  dollars) 


Worker  Origin 

Number  of 
Workers 

Percentage  of 
Total  Workers 

Payroll 

Percentage  of 
Total  Payroll 

Proposed  Route 

Montana 

276 

23 

8.2 

23 

Outside  Montana 

924 

77 

27.5 

77 

Total 

1,200 

100 

$35.7 

100 

Local  ^ 

60 

5 

1.4 

4 

Nonlocal 

1,140 

95 

34.3 

96 

Total 

1,200 

100 

$35.7 

100 

Fairview  Alternative  Route 

Montana 

276 

21 

8.7 

22 

Outside  Montana 

1,024 

79 

30.3 

78 

Total 

1,300 

100 

$39.0 

100 

Local  ’ 

60 

5 

1.5 

4 

Nonlocal 

1,240 

95 

37.4 

96 

Total 

1,300 

100 

$38.9 

. 100 

Dore  Alternative  Route 

Montana 

276 

21 

8.8 

22 

Outside  Montana 

1,024 

79 

30.6 

78 

Total 

1,300 

100 

$39.4 

100 

Local  ’ 

60 

5 

1.5 

4 

Nonlocal 

1,240 

95 

37.8 

96 

Total 

1,300 

100 

$39.3 

100 

SOURCE:  Boyer  1980. 

'Defined  as  permanent  residents  of  the  impact  area. 


Table  17  indicates  that  income  effects  on  the  state 
would  vary  from  about  $58.7  million  to  $67.7  million, 
depending  on  how  pipeline  workers  are  housed  and 
which  route  is  used.  Income  effects  would  be  larger 
without  construction  camps  (which  would  decrease 
worker  expenditures),  and  with  the  Alternative 
Routes  (which  have  higher  gross  payrolls).  At  a state 
value-added  content  of  67  percent,  pipeline  contrac- 
tors’ purchases  could  be  expected  to  add  about  $9.6 
million  (not  including  induced  income)  to  the  state’s 
income  if  the  Proposed  Route  is  used,  and  about 
$10.5  million  with  either  of  the  Alternative  Routes. 

Local  value-added  content  of  contractor  pur- 
chases (assumed  to  be  a maximum  of  40  percent 
local  value-added)  is  estimated  at  $5.7  million  for  the 
Proposed  Route  and  $6.2  million  for  the  Alternative 
Routes  (Boyer  1980).  Valley  County,  the  staging  area 
for  much  of  the  pipeline’s  western  spread  and  for  all 
of  the  river-crossing  spread  under  the  Alternative 
Routes,  would  receive  the  largest  share  of  local  pur- 
chases by  pipeline  contractors. 


The  likelihood  of  induced-income  impacts  at  the 
local  level  (induced  temporary  employment  and  local 
inflationary  effects)  would  be  a function  of  a given 
county’s  prepipeline  level  of  economic  activity. 

The  pipeline’s  local  income  effects  would  be 
minor  in  the  study  region  as  a whole,  and  would 
mainly  be  confined  to  service-sector  businesses, 
such  as  restaurants,  bars,  and  motels.  The  most 
significant  difference  in  local  income  effects  be- 
tween the  Proposed  and  Alternative  routes  would 
concern  Daniels  County,  which  would  experience 
significant  local  inflation  and  possible  induced 
employment  if  the  Proposed  Route  is  used,  but 
would  receive  a negligible  impact  if  either  of  the 
Alternative  Routes  is  used. 

It  is  assumed  that  farmers  and  ranchers  would 
negotiate  adequate  compensation  for  the  lost  pro- 
ductivity of  land  used  for  the  pipeline;  lost  income 
resulting  from  displaced  crop  or  livestock  produc- 
tion would  have  no  effect  on  the  local  economy. 
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TABLE  16  TOTAL  INCOME  EFFECTS,  BY  COUNTY 
(millions  of  1980  dollars) 


County 

Proposed  Route 

Phillips 

Valley 

Roosevelt 

Daniels 

Total 

No  Construction 
Camps 

4.7 

14.3 

11.1 

4.6 

$34.7 

Construction 
Camp  in 
Valley  County 

4.7 

12.2 

11.1 

4.6 

$32.6 

Construction  Camps 
in  Valley  County  and 
Roosevelt  or 
Richland  County 

4.7 

12.2 

15.2 

0.7 

$32.8 

Fairview  Alternative  Route 

Phillips 

4.7 

4.7 

4.7 

Valley 

20.8 

19.2 

14.0 

Roosevelt 

8.2 

7.3 

1.1 

Richland 

8.2 

7.2 

16.6 

Total 

$41.9 

$38.4 

$36.4 

Dore  Alternative  Route 

Phillips 

4.7 

4.7 

4.7 

Valley 

20.8 

19.2 

14.0 

Roosevelt 

8.4 

7.5 

1.1 

Richland 

8.3 

7.4 

16.9 

Total 

$42.2 

$38.8 

$36.7 

SOURCE:  Boyer  1980. 


TABLE  17  TOTAL  INCOME  EFFECTS  TO  MONTANA 
(millions  of  1980  dollars) 


Assumption 
Proposed  Route 

Payroir 

Contractor 

Purchases^ 

Total 

No  camps 

42.2 

19.4 

61.6 

Camp  in  Valley  County 

40.9 

19.5 

60.4 

Camps  in  Valley  and  Roosevelt  Counties 

39.3 

19.4 

58.7 

Fairview  Alternative  Route 

No  camps 

46.2 

21.1 

67.3 

Camp  in  Valley  County 

43.8 

21.1 

64.9 

Camps  in  Valley  and  Roosevelt  counties 

42.6 

21.1 

63.7 

Dore  Alternative  Route 

No  camps 

46.4 

21.3 

67.7 

Camp  in  Valley  County 

44.3 

21.3 

65.6 

Camps  in  Valley  and  Roosevelt  counties 

43.0 

21.3 

64.3 

SOURCE:  Boyer  1980. 

'Includes  induced  income. 

‘67  percent  state  value-added;  includes  induced  income. 
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Fiscal  Impacts 

Even  under  the  most  conservative  assumptions, 
Montana’s  revenues  from  the  pipeline  should  far  ex- 
ceed the  state’s  public  service  costs.  Because  this 
would  be  true  even  if  the  pipeline  were  to  be  in  use 
for  only  a few  years,  this  section  of  the  EIS  uses 
general  fiscal  profiles  and  the  lowest  possible 
estimates  of  revenues  to  display  the  net  economic 
impacts. 

Property  taxes  would  provide  the  main  source  of 
revenue.  Taxable  valuation  in  each  affected  county 
would  increase  by  45  percent  over  the  1980  base  if 
the  Proposed  Route  is  used  and  by  31  percent  with 
either  of  the  Alternative  Routes.  This  difference 
results  from  the  higher  initial  taxable  value  of 
Richland  County.  A property  tax  bonus  could  be 


realized  in  one  or  a combination  of  two  ways:  (1)  if 
tax  levies  were  held  constant,  a larger  volume  of 
revenues  could  be  generated  for  the  purpose  of  ex- 
panding or  upgrading  services  or  (2)  the  mill  levy 
could  be  reduced,  in  which  case  the  expanded  tax- 
able valuation  would  produce  revenues  equivalent  to 
that  of  the  base  year.  Several  separate  levies  for  dif-j 
ferent  service  purposes  would  make  a flexible  mix  of 
both  strategies  possible. 

Table  18  shows  how  much  revenue  the  pipeline’s] 
Proposed  and  Alternative  routes  would  be  expected! 
to  produce  through  various  tax  sources  if  mill  levies] 
were  held  constant.  As  the  table  indicates,  approx- 
imately $4.4  million  would  be  generated  during  the 
Proposed  Route’s  construction  period  alone.  This 
would  amount  to  approximately  $2, 900/nonlocal  con- 
struction worker. 


TABLE  18  SUMMARY  ESTIMATES  OF  TAX  REVENUES  GENERATED  BY  THE  NORTHERN 
BORDER  PIPELINE,  BY  MAJOR  TAX  CATEGORY  AND  TAXING  JURISDICTION 

(millions  of  1980  dollars) 


Tax  Type  and  Jurisdiction 

Proposed  Route 

Property  tax 
State  (27%) 

County  (26%) 
Schools  (47%) 
Corporate  income  tax 
Personal  income  tax 

Total 


Fairview  Alternative  Route 

Property  tax 
State  (27%) 

County  (26%) 

Schools  (47%) 
Corporate  income  tax 
Personal  income  tax 

Total 


Dore  Alternative  Route 

Property  tax 
State  (27%) 

County  (26%) 
Schools  (47%) 
Corporate  income  tax 
Personal  income  tax 

Total 


Year  of 

1st  Post- 
Construction 

Construction’ 

Year 

2.6 

5.3 

0.7 

1.4 

0.7 

1.4 

1.2 

2.5 

0.2 

0.4 

1.6 

0.0 

$4.4 

$5.7 

12 

Years^ 

Average 

Year 

Total 

34.2 

2.8 

36.9 

9.3 

0.8 

10.0 

8.8 

0.7 

9.5 

16.1 

1.3 

17.4 

2.8 

0.2 

3.0 

0.0 

0.0 

1.6 

$37.2 

$3.1 

$41.4 

2.6 

5.2 

33.6 

2.9 

36.3 

0.8 

1.6 

10.3 

0.9 

11.1 

0.7 

1.5 

9.4 

0.8 

10.2 

1.1 

2.1 

13.9 

1.2 

15.0 

0.2 

0.5 

3.2 

0.3 

3.5 

1.7 

0.0 

0.0 

0.0 

1.7 

$4.5 

$5.7 

$36.8 

$3.2 

$41.5 

2.6 

5.3 

33.9 

2.9 

36.5 

0.8 

1.6 

10.4 

0.9 

11.2 

0.7 

1.5 

9.5 

0.8 

10.2 

1.1 

2.2 

14.0 

1.2 

15.1 

0.3 

0.5 

3.2 

0.3 

3.5 

1.7 

0.0 

0.0 

0.0 

1.7 

$4.6 

$5.8 

$37.0 

$3.2 

$41.7 

SOURCE.  Boyer  1980. 

'Estimates  property  taxes  and  corporate  income  taxes  at  50  percent  of  the  instalied  value  of  the  pipeline  tor  the  construction  year. 

’Pipeline  depreciated  over  twelve  years,  as  is  suggested  by  NBPC.  (If  the  pipeline’s  use  were  to  extend  beyond  twelve  years,  NBPC  and  the  Montana  Department  of  Revenue  would 
renegotiate  the  depreciation  rate. 
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IV.  COMMUNITIES  AND 
ROADS 

Hard  surfaced  roads 
Improved  gravel  roads 
Unimproved  roads 

SOURCE  Compiled  by  Cartography  Bureau,  ONRC.  with  Irtlormation  from 
Montarta  Stale  Highway  CommIsslort  1979 
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Counties  and  school  districts  would  receive  most 
of  the  property  tax  revenues.  The  extra  amount  of 
taxable  valuation  resulting  from  the  pipeline  would 
more  than  adequately  cover  the  incremental  costs 
posed  by  newcomers  in  comparison  with  existing 
per  capita  budget  outlays  of  counties  and  school 
districts.  For  the  Proposed  Route,  for  example,  the 
property  taxes  (at  the  prepipeline  levy  rate)  would 
generate  approximately  $895/newcomer,  much  more 
than  the  current  per  capita  budget  outlay.  Com- 
parable figures  hold  for  the  Alternative  Routes. 

Municipalities,  however,  would  capture  none  of 
the  property  tax  revenues  directly,  and  deficits  for  all 
municipalities  combined  could  reach  $46,000  for  the 
Proposed  Route  and  $48,000  for  the  Alternative 
Routes.  However,  municipal  residents  might  receive 
some  indirect  benefits  insofar  as  their  county  and 
school  tax  levies  might  be  lowered  as  a result  of  the 
added  taxable  valuation  in  their  counties. 

In  conclusion,  the  pipeline  would  have  a positive 
net  fiscal  impact  on  both  the  state  as  a whole  and 
the  seven-county  impact  area.  However,  there  would 
be  some  discontinuities  in  the  distribution  of  tax 
burdens  and  benefits.  Counties  would  receive  most 
of  the  primary  benefits  but  would  experience  few 
service  impacts,  while  incorporated  municipalities 
would  accrue  no  direct  tax  benefits  but  would  ac- 
cept most  of  the  increased  service  demands 
resulting  from  the  population  increase.  McCone 
County  would  receive  significant  property  tax 
revenues  if  either  of  the  Alternative  Routes  is  used, 
but  would  receive  very  few  population  or  service  im- 
pacts. To  a lesser  extent  this  would  also  be  true  for 
Phillips  County.  If  the  Proposed  Route  is  used,  the 
communities  in  Daniels  and  Sheridan  counties 
would  experience  some  population  impacts,  but  no 


property  tax  benefits;  to  a slightly  lesser  extent  this 
would  be  true  for  Richland  County. 

Public  Service  Impacts 

While  the  pipeline’s  net  economic  impacts  would 
be  positive,  new  or  increased  demands  for  public 
services  would  precede  the  tax  revenues  needed  to 
pay  for  those  services.  Furthermore,  as  already  men- 
tioned, counties  would  be  the  primary  recipients  of 
increased  property  tax  revenues,  while 
municipalities  would  feel  the  greatest  incidence  of 
service  demand.  This  inequity  would  extend  across 
county  lines  if  worker  services  were  to  be  provided 
by  a community  in  a county  receiving  no  property  tax 
benefits.  The  problems  involved  in  the  above- 
described  situations  could  be  minimized  if  NBPC 
were  to  provide  services  to  construction  workers. 

Table  19  categorizes  local  government  service  im- 
pacts by  their  severity.  An  average  rating  means  the 
per  capita  expenditures  induced  by  a particular  im- 
pact would  equal  existing  per  capita  expenditure 
levels;  an  exceptional  rating  indicates  a given  impact 
would  necessitate  local  government  expenditures  in 
excess  of  existing  per  capita  levels,  and  the  impacts 
listed  as  nominal  or  negligible  would  require  lower 
per  capita  expenditures. 

Road  maintenance  could  present  the  most  dif- 
ficult problems  for  local  governments.  Table  20 
shows  the  number  of  roads  either  crossed  or 
paralleled  by  each  route.  Map  IV  shows  hardsur- 
faced, improved  gravel,  and  unimproved  roads  in  the 
impact  area. 

Roads  constitute  the  largest  budget  item  for  both 
municipal  and  county  governments  in  Montana,  and 
the  governments  in  the  region  of  the  proposed 


TABLE  19  SEVERITY  OF  PUBLIC  SERVICE  IMPACTS  ON 
COUNTIES  AND  MUNICIPALITIES 


Severity  of  Impacts 


Probable  Types  of  Impacts 


Exceptional 
Average  per  capita 


Nominal 

Negligible 


Counties 

Road  maintenance 

Law  enforcement,  general 
government  services 

Library,  schools,  recreation, 
social  services 

Fire  protection 


Municipalities 

None 

Street  maintenance, 
general  government 
services,  solid  waste 
disposal,  law  enforcement 

Water  supply,  disposal, 
library,  recreation 

Fire  protection 


SOURCE:  Boyer  1980. 


51 


TABLE  20  NUMBER  OF  ROADS  CROSSED  AND  NUMBER  OF 
ROAD  MILES  PARALLELED  BY  PIPELINE  ROUTES 


Road  Type 

Crossings 
Paved  roads 
Gravel  roads 
Graded  roads 
Unimproved  roads 

Proposed  Route 

6 

18 

7 

6 

Fairview 

Alternative  Route 

4 

25 

6 

9 

Dore 

Alternative  Route 

3 

24 

7 

8 

Miles  Paralleling^ 

Paved  roads 

0 

13 

0 

Gravel  roads 

9 

31 

38 

Graded  roads 

2 

5 

5 

Unimproved  roads 

2 

1 

2 

SOURCE:  Andrews  1980. 

CONVERSIONS:  1 mi  = 1.609  km 

NOTE:  Data  are  for  each  route  alternative  in  its  entirety,  from  Canada  to  North  Dakota. 

'Less  than  or  equal  to  1 mi  from  the  route. 

pipeline  have  particular  problems  because  soil  con- 
ditions exacerbate  road  deterioration.  Many  of  the 
roads  expected  to  be  used  for  transportation  of  pipe 
and  pipeline  construction  equipment  are  not  de- 
signed to  carry  anticipated  weights.  In  addition, 
state  roads  have  legal  load  limits  that  may  restrict 
construction  deliveries  in  some  areas.  Transporting 
pipe  from  staging  points  to  construction  sites  would 
involve  an  estimated  6,000  round  trips  by  trucks  that 
weigh  32,200  kg  (71,000  lb)  when  loaded  and  12,900 
kg  (28,500  lb)  when  not  loaded.  Such  vehicles  may 
also  create  problems  on  rural  bridges,  many  of  which 
are  constructed  of  wood.  Travel  by  pipeline  workers 
and  their  families  would  also  contribute  to  road 
deterioration. 

The  pipeline’s  effects  on  roads  would  inconve- 
nience and  create  safety  hazards  for  pipeline 
workers  and  local  residents,  and  the  temporary  in- 
crease in  traffic  congestion  also  could  increase  ac- 
cidents. Local  governments  could  experience  finan- 
cial hardships  if  construction  companies  fail  to 
maintain  roadways,  as  has  happened  in  connection 
with  some  other  pipeline  projects  (Mountain  West 
Research  1979).  Problems  related  to  individual  travel 
by  construction  workers  would  be  minimized  if 
workers  live  in  construction  camps  and  are  bussed 
to  construction  sites.  Potential  long-term  benefits  to 
local  road  systems  could  occur  if  pipeline  contrac- 
tors improve  roads  for  use  by  heavy  equipment  and 
leave  roads  in  an  improved  state.  While  maintenance 
of  roads  may  prove  to  be  a serious  problem  for  local 
governments  during  pipeline  construction,  Montana 
Department  of  Highways  regulations  would  require 
NBPC  to  improve  the  roads  it  uses  when  construc- 
tion is  completed  (Hahn  1980). 

Impacts  on  other  government  services  would  be 
less  severe.  In  some  communities  an  incremental 


demand  for  capital  system-type  services  (such  as 
water  and  sewer)  would  overextend  existing 
systems;  however,  the  short  duration  of  the  con- 
struction period  should  discourage  local  govern- 
ments from  making  capital  system  improvements. 
Labor-intensive  services  could  be  expanded  if  local 
manpower  were  recruited;  this  might  prove  to  be  dif- 
ficult, however,  as  low-paying  public  sector 
employers  would  have  difficulty  competing  for  the 
finite  supply  of  local  labor. 

Most  area  schools  were  built  to  accommodate  stu- 
dent populations  larger  than  currently  exist.  One  | 
notable  exception  is  the  Sidney  school  system, 
which  is  currently  overcrowded.  Only  if  population 
settlement  were  to  occur  in  the  Sidney  districts 
could  adverse  impacts  on  schools  be  a major  pro- 
blem. 

The  long-term  impact  of  the  pipeline  on  public 
sector  services  would  be  positive.  Taxes  paid  by 
NBPC  would  permit  local  governments  and  schools 
to  expand  or  improve  their  services  without  raising  ' 
the  taxes  of  local  residents.  After  construction,  the 
pipeline  would  create  no  appreciable  demand  for 
public  services,  although  local  authorities  might 
need  to  make  advance  arrangements  for  handling 
potential  emergencies,  such  as  a pipeline  leak.  i 

Private  Service  Impacts  I 

i 

Impacts  on  private  services  would  occur  only  dur- 1 
ing  the  construction  period.  Expenditures  by  the  [ 
pipeline  company,  its  contractors,  and  the  pipeline-  ■ 
induced  population  would  contribute  positively  to  I 
impact-area  and  statewide  economies.  Proprietors  | 
probably  would  adjust  to  increased  demand  for : 
goods  and  services  by  increasing  inventories,  rais- : 
ing  prices,  and  expanding  their  work  efforts. 


52 


Although  entrepreneurs  would  try  to  satisfy  demand 
induced  by  the  pipeline  project,  some  desired  goods 
and  services  would  be  unavailable  or  available  in  in- 
sufficient quantities,  because  the  area’s  population 
is  too  small  to  support  a full  array  of  commercial  and 
industrial  services. 

A certain  amount  of  inflation  could  occur,  par- 
ticularly in  instances  where  supplies  and  competi- 
tion are  limited.  Economic  disruptions  would  occur 
where  stocks  of  crucial  production  inputs  could  not 
be  expanded  to  fulfill  new  levels  of  aggregate  de- 
mand. Short-term  shortages  of  consumer  goods 
generally  would  cause  inconveniences  rather  than 
hardships,  except  in  the  case  of  petroleum  products, 
shortages  of  which  could  upset  social  and  economic 
patterns  in  the  impact  area. 

Inflation  may  be  greater  for  service  sector  services 
than  for  retail  services.  Where  the  capacity  of  service 
delivery  cannot  be  expanded  without  major  capital 
outlays  or  acquisition  of  additional  manpower,  the 
short  duration  of  pipeline-induced  demand  will 
discourage  additional  investment.  Some  proprietors 
would  regulate  demand  by  increasing  prices.  Infla- 
tion and  service  scarcity  could  inhibit  or  alter  tradi- 
tional economic  and  social  patterns  within  the  im- 
pact area.  The  most  serious  shortfalls  would  be  in 
housing. 

Communities  differ  in  their  ability  to  satisfy  in- 
creased demand  for  private  sector  goods  and  ser- 
vices. The  availability  of  commercial  and  industrial 
goods  and  services  would  be  influenced  by  com- 
munity size  and  by  the  presence  of  other  activities 
that  induce  population  growth.  Pipeline-related  ex- 
penditures in  sparsely  populated  McCone  and 
Daniels  counties  would  be  limited  by  the 
nonavailability  of  goods  and  services.  In  Richland 
County  and  to  a lesser  extent  in  Phillips,  Roosevelt, 
Sheridan,  and  Daniels  counties,  other  expanding 
economic  activities  are  expected  to  place  additional 
demands  on  the  private  sector.  When  combined  with 
demand  caused  by  the  pipeline’s  construction,  there 
would  be  a potential  for  straining  the  availability  of 
private  services  in  these  areas.  While  each  com- 
munity is  capable  of  satisfying  some  pipeline- 
induced  demand,  only  Valley  County  is  expected  to 
have  a large  amount  of  excess  delivery  capacity. 

Pipeline-induced  increases  in  business  receipts 
would  represent  an  economic  benefit.  People  would 
purposely  trade  leisure  time  for  additional  income, 
tolerating  lifestyle  disruptions  with  the  knowledge 
that  they  would  be  of  short  duration. 

Housing 

Except  in  Valley  County,  pipeline  construction 
could  create  temporary,  but  major,  housing  shor- 
tages. Unless  construction  camps  are  used,  the 
pipeline-induced  work  force  would  create  a demand 
for  housing  far  in  excess  of  that  which  could  be  pro- 


vided by  local  stocks  of  transient  lodging  and  unoc- 
cupied homes,  apartments,  and  mobile  home 
spaces.  Based  on  estimated  supply  and  demand  for 
temporary  housing,  the  western  spread  could  create 
more  than  a 30,000  person-night  housing  shortfall 
during  construction  in  Phillips  County.  In  the  areas 
affected  by  the  eastern  spread,  even  more  severe 
housing  shortfalls  would  be  anticipated;  a combined 
shortfall  of  105,000  person-nights  is  projected  for 
Roosevelt,  Sheridan,  and  Daniels  counties  if  the  Pro- 
posed Route  is  used.  For  the  Alternative  Routes,  the 
person-night  housing  shortfall  along  the  eastern 
spread  could  be  as  high  as  140,000. 

Severe  housing  shortages  would  force  workers  to 
accept  whatever  living  situations  they  could  arrange; 
many  workers  would  have  no  choice  but  to  accept 
undesirable  housing.  Greater  housing  demands 
would  eliminate  transient  lodging  opportunities  for 
nonpipeline-related  persons  conducting  shopping, 
business,  or  recreational  activities  within  the  study 
area,  interfering  with  the  region’s  traditional  social 
and  economic  patterns.  Increased  demands  pro- 
bably would  increase  the  cost  of  the  housing,  which 
could  create  hardships  for  low-income  households. 
The  use  of  make-shift  camper  spaces  and  the  renting 
of  living  space  in  private  homes  could  violate  state 
subdivision  and  health  codes.  Illegal  trailer  park 
development  in  rural  areas  could  lead  to  problems 
concerning  water  acquisition  and  sewage  and  solid 
waste  disposal.  Workers  might  also  use  recreation 
sites  as  housing  locations,  depriving  traditional 
users  of  expected  access  to  those  sites  and  possibly 
degrading  the  sites  in  such  a way  as  to  impair  their 
future  recreational  attractiveness. 

If  construction  camps  are  used,  the  aforemen- 
tioned housing  problems  would  be  greatly  reduced. 
A camp  using  the  facilities  of  the  former  Glasgow  Air 
Force  Base  could  meet  the  housing  needs  of  all 
workers  and  worker  families  associated  with  the 
western  spread  in  Valley  County;  the  base  could  also 
house  the  work  force  for  the  river  crossing  spread  on 
the  Alternative  Routes.  Another  camp  could  be 
needed  in  the  isolated  area  of  northeastern  Phillips 
County.  Workers  on  the  eastern  spread  of  any  route 
could  be  housed  at  a single,  centrally  located  con- 
struction camp. 

Only  the  construction  camp  at  Valley  Industrial 
Park  would  be  expected  to  offer  facilities  for  workers 
with  families.  In  other  areas,  workers  accompanied 
by  families  would  have  to  make  individual  housing 
arrangements. 

Energy  Consumption 

Petroleum  wholesalers  in  all  of  the  impact  area 
counties  already  have  experienced  inadequate  sup- 
plies of  petroleum  products.  Large  amounts  of 
diesel  fuel,  gasoline,  and  lubricants  would  be 
needed  for  equipment  and  machinery  used  in  con- 
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struction  of  the  pipeline  and  related  facilities.  Con- 
tractors would  be  expected  to  consume  more  than 
11.4  million  L (3.00  million  gal)  of  diesel  fuel  alone  in 
building  the  pipeline  in  Montana.  In  addition  to  fuel 
consumed  directly  by  construction  activities,  ve- 
hicle use  by  individual  pipeline  workers  would  create 
an  additional  increase  in  demand  for  gasoline. 

NBPC  plans  to  bus  workers  to  construction  sites. 
Bussing  would  be  energy  efficient  if  construction 
camps  are  used,  but  otherwise,  scattered  worker- 
settlement  patterns  might  make  bussing  inefficient. 

It  is  unclear  where  contractors’  petroleum  sup- 
plies would  be  obtained.  If  contractors  rely  on  local 
supplies,  and  do  not  make  preliminary  arrangements 
to  increase  local  petroleum  inventories,  serious 
petroleum  shortages  will  result.  This  would  be  par- 
ticularly true  if  the  Northern  Tier  and  the  Northern 
Border  pipelines  are  built  at  the  same  time.  A serious 
petroleum  shortage  would  adversely  affect 
numerous  economic  activities  within  the  impact 
area,  particularly  agriculture,  which  requires  large 
amounts  of  diesel  fuel  at  crucial  times. 

Pipeline-Related  Energy  Development 

The  pipeline  may  play  an  important  role  in 
development  of  the  large  reserves  of  lignite  coal  in 
the  Fort  Union  Formation,  which  underlies  much  of 
northeast  and  east-central  Montana.  Because  of  its 
low  BTU  content,  lignite  cannot  be  economically 
transported  over  long  distances  before  being  con- 
verted to  a more  efficient,  readily  usable  form  of 
energy  (such  as  electricity,  synthetic  gas,  or  liquid 
fuel).  The  economic  feasibility  of  coal  gasification  in 
the  Fort  Union  region  would  be  enhanced  if  the  Nor- 
thern Border  Pipeline  has  the  capacity  to  transport 
synthetic  gas  to  markets  in  the  Midwest. 

Feasibility  studies  are  presently  planned  for  at 


least  two  high-BTU  coal  gasification  facilities  in  the  i 
area  of  Montana  the  pipeline  would  impact. 
Washington  Energy  Company  is  planning  a coal  ; 
gasification  facility  (the  Redwater  Project)  in  Me-  , 
Cone  County,  Montana,  that  would  produce  7.08  I 
million  m"/d  (250  million  ftVd)  of  synthetic  gas;  ten-  ' 
tative  plans  call  for  the  plant  to  be  in  operation  for  i 
the  1988-.89  heating  season.  Tenneco  Coal  Company  | 
also  is  considering  building  a plant  in  Wibaux  Coun-  ;i 
ty,  Montana,  or  near  the  town  of  Beach,  North  i 
Dakota,  which  is  near  the  Montana  border;  this  plant 
would  have  the  same  production  capacity  as  the  j 
Redwater  Project,  and  could  be  operational  by  1990.  I 
If  these  two  coal  gasification  facilities  are  built,  an  i 
average  of  over  4,000  nonlocal  construction  workers  ! 
and  a permanent  labor  force  of  over  2,000  (for  both  i 
plants  combined)  could  move  into  northeast  Mon-  i 
tana. 

In  accordance  with  the  requirements  of  Montana’s  ■ 
Major  Facility  Siting  Act,  both  companies  have  filed  ; 
long-range  plans  with  DNRC.  The  plans  indicate  an  : 
interest  in  using  the  Northern  Border  Pipeline  to  ■ 
transport  the  synthetic  gas  produced  in  the  pro- 
posed plants,  and  NBPC  has  indicated  an  interest  in 
holding  discussions  about  this  matter  with  ! 
Washington  Energy  Company  (Pyle  1980). 

An  analysis  of  the  potential  social,  economic,  and  n 
environmental  impacts  of  synthetic  fuels  develop-  : 
ment  in  eastern  Montana  is  beyond  the  scope  of  this 
EIS  and  is  contingent  on  numerous  public  policies,  \i 
including  federal  and  state  coal  leasing  programs,  I3 
water  planning,  facility  siting,  and  financial  incen-  \ 
fives  for  synthetic  fuel  development.  Nevertheless,  it  i 
is  important  to  acknowledge  that  the  pipeline  may  ji 
encourage  future  energy-related  development  that  ^ 
would  have  major  impacts  on  northeast  Montana  I 
that  could  exceed  the  magnitude  of  impacts  directly  I 
associated  with  the  pipeline.  1 


ROUTE  COMPARISON 


The  pipeline  routes  would  not  differ  significantly 
with  respect  to  the  general  character  of  their  social 
or  economic  impacts  on  Montana.  Construction  of 
the  Alternative  Routes  would  involve  100  more  per- 
sons than  the  Proposed  Route,  therefore  resulting  in 
more  total  immigration  to  the  region,  extending  the 
time  of  construction  slightly,  and  paying  slightly 
more  in  income  and  property  taxes. 

The  western  spreads  of  all  routes  would  affect 
essentially  the  same  areas,  and  there  would  be  no 
major  differences  in  the  social  or  economic  impacts 
of  the  two  western  spread  options.  None  of  the 
eastern  spread  options  is  capable  of  adequately  ac- 
commodating all  the  housing  or  other  service 


demands  that  would  be  generated  by  the  pipeline-  jij 
induced  population.  A greater  supply  of  services  is 
currently  available  along  the  Proposed  Route,  i 
because  oil  and  gas  development  has  not  been  as  in-  ' ' 
tense  in  this  area  as  in  Richland  County,  which  the  ‘ 
Alternative  Routes  would  cross.  In  addition,  local 
labor  is  available  in  greater  supply  north  of  the  1 
Missouri  River.  ! | 

If  the  Northern  Tier  Pipeline  is  constructed  in  the  ^ 
same  general  area  at  the  same  time  as  the  Northern 
Border  Pipeline,  the  two  projects  would  require  ' 
careful  coordination  to  avoid  compounding  their  ' 
temporary,  adverse  social  and  economic  impacts,  ' 
particularly  impacts  on  housing  and  fuel  supplies.  : 
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CONCLUSIONS 


The  Northern  Border  Pipeline  would  have  broad 
social  and  economic  impacts  during  its  construction 
phase,  after  which  its  effects  essentially  would  be 
limited  to  fiscal  benefits  to  state  and  local  govern- 
ments. Although  construction  would  immediately 
stimulate  local  economies,  a temporary  influx  of 
nonlocal  construction  workers  would  alter  the  area’s 
demographic  and  cultural  character;  severely  strain 
housing  and,  possibly,  fuel  supplies;  and  increase 
area  demand  for  other  goods  and  services.  Increased 
expenditures  by  local  governments  might  be  needed 
in  advance  of  the  increased  revenues  that  would 


result  from  the  pipeline,  with  road  maintenance  be- 
ing the  most  seriously  affected  public  service.  Once 
construction  and  reclamation  are  completed, 
however,  the  pipeline  would  have  positive  economic 
effects  on  both  the  area  and  the  state  as  a whole. 
NBPC  could  minimize  the  project’s  temporary 
adverse  effects  by:  (1)  obtaining,  from  outside 
sources,  all  the  fuel  needed  for  construction  and 
worker  commuting,  (2)  using  construction  camps  to 
house  workers,  and  (3)  coordinating  pipeline  con- 
struction with  construction  of  the  Northern  Tier 
Pipeline,  if  the  two  projects  are  built  simultaneously. 


LAND  USE 

EXISTING  ENVIRONMENT 


OWNERSHIP 

Most  of  the  land  along  the  pipeline  routes  is 
privately  owned.  The  federal  Bureau  of  Land 
Management  (BLM)  administers  the  second  largest 
amount  of  land,  followed  by  the  Assiniboine-Sioux 
Tribes  (of  the  Fort  Peck  Indian  Reservation),  and  the 
Montana  Department  of  State  Lands.  Table  21  shows 
the  mileages  and  percentages  of  each  route  con- 
trolled by  these  parties. 


USES 

Farming  and  ranching  are  the  most  common  land 
uses  along  the  routes  (see  map  V).  All  other  forms  of 
land  use  combined  (including  utility  transmission 
lines  and  urban  development)  involve  a negligible 
amount  of  land.  Table  22  shows  the  acres  and 
percentages  of  the  routes  devoted  to  agriculture  and 
other  uses. 


TABLE  21  LAND  OWNERSHIP  ALONG  THE  POSSIBLE 
NORTHERN  BORDER  PIPELINE  ROUTES 


Proposed 

Route 

Fairview  Alternative 
Route^ 

Dore  Alternative 
Route’ 

Ownership 

Miles 

Percentage 

Miles 

Percentage 

Miles 

Percentage 

Private 

60 

33 

147 

76 

145 

75 

BLM 

17 

9 

35 

18 

36 

18 

TribaF 

90 

50 

0 

0 

0 

0 

State 

13 

7 

12 

6 

14 

7 

SOURCE;  USDI  1977. 

CONVERSIONS;  1 mi  = 1.609  km 

NOTE;  Ownership  calculations  are  based  on  the  assumption  that  the  route  is  a line,  having  no  width.  Calculations  are  subject  to  errors  in 
mapping  and  in  rounding  numbers. 

'Including  the  Northwest  Leg. 

^Includes  private  lands  owned  by  non-Indians. 


Farming 

Only  small  portions  of  the  routes  (usually  lands 
bordering  river  crossings)  are  irrigated  cropland; 
most  cultivated  areas  are  dry  cropland.  The  area’s 


most  common  dry  crop  is  spring  wheat;  oats,  barley, 
and  hay  are  the  principal  irrigated  crops.  Annual 
yields  along  all  routes  are  approximately  the  same 
for  the  respective  types  of  cropland. 
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TABLE  22  LAND  USES  ALONG  THE  POSSIBLE  NORTHERN  BORDER  PIPELINE  ROUTES 


RANCHING 

FARMING 

OTHER  USES’ 

Irrigated 

Dry 

Acres 

Percentage 

Acres  Percentage 

Acres 

Percentage 

Acres 

Percentage 

Proposed  Route^ 

1,150 

52 

40 

2 

1,040 

47 

0 

0 

Fairview  Alternative 
Route^ 

1,420 

61 

50 

2 

820 

35 

20 

1 

Dore  Alternative 
Route^ 

1,490 

63 

20 

1 

770 

32 

20 

1 

SOURCE:  DCA  1979. 

NOTE:  Land  use  calculations  are  based  on  a 100-ft-wide  right-of-way  and  are  subject  to  errors  in  mapping  and  in  rounding  numbers. 

'Includes  utility  transmission  lines  and  urban  development. 

’Includes  the  Northwest  Leg. 


Ranching 

Almost  all  of  the  BLM  land  along  the  routes  is 
used  for  grazing;  land  in  private  or  tribal  ownership  is 
generally  divided  evenly  between  farming  and  ranch- 
ing. The  number  of  livestock  grazed  along  the  Pro- 
posed and  Alternative  routes  could  total  around 
15,600  and  19,600,  respectively  (Montana  Depart- 
ment of  Agriculture  1978). 

Specially  Managed  Areas 

The  Proposed  Route  transects  the  Fort  Peck  In- 
dian Reservation,  whereas  the  Alternative  Routes 
avoid  the  reservation.  The  BLM’s  Bitter  Creek 
Wilderness  Study  Area  (WSA  356)  is  the  only  other 
specially  managed  area  within  less  than  1.6  km  (1.0 
mi)  of  any  route.  The  Proposed  Route  bisects  the 
area,  while  the  Alternative  Routes  skirt  it  (see  map  I). 

In  response  to  public  comments  about  roads,  the 
BLM  recently  divided  the  wilderness  study  area  into 
three  parcels  separated  by  road  corridors.  The  agen- 
cy’s decision  to  exclude  the  road  corridors  from  the 
area  provided  that  one  of  the  corridors,  which  runs 
west-to-east  approximately  2.4  km  (1.5  mi)  south  of 
NBPC’s  Proposed  Route,  be  used  for  the  Northern 
Border  Pipeline  if  the  Proposed  Route  is  selected 
(USDI  1980). 

All  the  routes  also  pass  in  the  vicinity  of  national 
wildlife  refuges:  the  Proposed  Route  would  pass 
within  16  km  (10  mi)  of  the  Medicine  Lake  Wildlife 
Refuge,  and  the  Alternative  Routes  would  cross  the 
Missouri  River  approximately  1.6  km  (1.0  mi)  from  the 
C.M.  Russell  Wildlife  Refuge. 


Other  Land  Uses 

Residential-Urban.  The  Alternative  Routes 
would  cross  more  developed  areas  than  the  Pro- 
posed Route,  but  the  populated  areas  in  northeast 
Montana  tend  to  be  rural,  rather  than  urban  or  subur- 
ban, and  residential  development  is  extremely 
sparse  along  the  majority  of  all  routes.  Both  Alter- 
native Routes  would  pass  within  4.8  km  (3.0  mi)  of 
the  towns  of  Glasgow  and  Nashua,  and  the  Fairview 
Segment  would  pass  within  3.2  km  (2.0  mi)  of  Fair- 
view;  Bainville  would  be  the  only  Montana  town 
within  8 km  (5  mi)  of  the  Proposed  Route. 

Utilities  and  Mining.  Each  route  would  cross  or 
parallel  electrical  transmission  lines  and  some  oil 
and  gas  lines  (see  table  23  and  map  VI). 

None  of  the  routes  crosses  any  areas  of  current 
mining  activity.  However,  in  Roosevelt  County  the 
Proposed  Route  would  cross  the  Lanark  Coal  Field 
(see  map  VI),  which  is  known  to  contain  about  90 
million  t (100  million  tons)  of  coal.  The  coal  in  Lanark 
Field  has  an  average  thickness  of  2 m (7  ft),  and  con- 
tains an  average  of  6,853  Btu/lb  (Matson  1975).  There 
are  no  current  plans  to  mine  this  coal,  however. 

Gravel,  sand,  masonry  rock,  iron,  bentonite,  and 
bauxite  deposits  also  exist  throughout  the  region, 
although  it  is  not  known  whether  any  of  these 
deposits  occur  specifically  along  the  possible 
pipeline  routes.  Further  study  would  be  needed  to 
assess  thoroughly  the  pipeline’s  conflicts  with 
potential  mining  sites. 
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TABLE  23  NUMBER  OF  CROSSINGS  OF  AND  NUMBER  OF  MILES 
PARALLELING  ELECTRICITY  AND  OIL  AND  GAS  LINES 


Proposed  Route^ 


Fairview 

Alternative  Route' 


Dore 

Alternative  Route' 


Number  of  crossings^ 

Electricity  lines  6 9 9 

Oil  and  gas  lines  2 5 4 

Total  8 14  13 

Miles  paralleling^ 

Electricity  lines 

Oil  and  gas  lines 
Total 

SOURCE:  DNRC  1979b. 

CONVERSIONS:  1.0  mi  = 1.609  km 

'Includes  the  Northwest  Leg. 

’Does  not  include  an  undetermined  number  of  feeder  oil  lines. 

’Within  1.6  km  (1.0  mi)  of  route. 


0 5 0 
0 0 0 
0 5 0 


IMPACTS 


OWNERSHIP  AND  LANDOWNER 
CONCERNS 

The  pipeline  would  be  likely  to  have  few  effects  on 
land  ownership  per  se.  NBPC  proposes  to  purchase 
only  the  small  amounts  of  land  needed  for  fixed-site 
facilities,  and  to  acquire  easements  and  permits  for 
the  right-of-way.  Private  landowners  across  whose 
property  NBPC  wishes  to  construct  the  pipeline 
would  enter  into  an  easement  negotiation  process 
with  the  company;  landowners  would  be  able  to 
negotiate  the  terms  and  conditions  under  which  they 
would  be  willing  to  allow  the  pipeline  to  cross  their 
lands,  although  NBPC  could  invoke  the  powers  of 
eminent  domain.  In  addition  to  easements  to  cross 
private  lands,  NBPC  would  need  permits  to  cross 
state  and  federal  lands.  Table  1 in  chapter  one  lists 
the  permits  NBPC  would  need. 

DNRC  has  found  from  experience  with  past 
development  projects  that  affected  landowners  tend 
to  share  a number  of  concerns  with  respect  to:  (1) 
easement  negotiations  and  (2)  the  effects  of  con- 
struction and  operation  of  such  projects  on  land- 
owner  rights  and  responsibilities.  In  public  hearings 
on  the  Northern  Tier  Pipeline,  for  example,  land- 
owners  consistently  asked  the  same  questions  that 
expressed  these  concerns.  Consequently,  DNRC 
prepared  a list  of  these  questions  for  NBPC.  The 
questions  and  the  company’s  answers  appear  below. 
The  letter  DNRC  received  from  NBPC  concerning 
the  questions  appears  in  Appendix  D (letter  3)  along 
with  a memorandum  from  DNRC’s  legal  staff  regar- 
ding easement  agreements  and  condemnation  pro- 
cedures (letter  4). 


Question  1:  When  a landowner  enters  into  an 

easement  agreement  with  the  Northern  Border 
Pipeline  Company,  who  is  liable  in  the  event  of  an  ac- 
cident? 

NBPC’s  Response:  The  easement  agreement 

entered  into  by  the  company  and  a landowner  is  a 
standard  form  of  contract  which  is  subject  to  the  nor- 
mal rules  of  law  concerning  negligence  as  any  other 
contract.  The  following  clause  may  be  added  to  the 
easement  if  the  landowner  desires: 

Grantee  assumes  risks  of  and  shall  indemnify  and 
save  Grantor  harmless  from  and  against  all  claims, 
demands,  actions  or  suits  in  law  or  in  equity  (in- 
cluding costs  and  expenses  incident  thereto)  for  or 
on  account  of  injury,  damage  or  loss  to  the  person  or 
property  of  others  caused  by  Grantee  while  laying, 
maintaining,  operating,  changing  or  removing 
Grantee’s  pipeline  or  that  may  be  caused  by  Grantee 
in  its  exercise  of  the  rights  herein  granted.  Grantor 
shall  not  be  liable  for  damage  to  Grantee’s  pipeline 
caused  by  any  of  Grantor’s  normal  agricultural  opera- 
tions on  the  hereinabove  described  property. 

Question  2:  Given  that  the  pipeline  falls  under 
various  federal  statutes  (Federal  Energy  Regulatory 
Commission,  Natural  Gas  Act),  in  the  event  that  con- 
demnation procedures  are  brought  by  your  company 
against  a landowner  in  Montana,  would  these  pro- 
cedures be  held  in  Federal  or  State  Court? 

NBPC’s  Response:  Whether  to  use  Federal  or 

State  Courts  in  condemnation  procedures  would  be  a 
decision  to  be  made  by  company  counsel  and  would 
probably  depend  upon  factors  such  as  crowded 
dockets,  statutes  relating  to  time  needed  to  obtain 
possession  of  land,  etc.  The  decisions  of  which 
courts  to  use  could  vary  from  state  to  state  and 
possibly  from  county  to  county. 


57 


Question  3:  Would  the  landowner  continue  to  pay 

taxes  on  land  given  via  easement  agreements  to  the 
pipeline  company? 

NBPC’s  Response:  The  company  does  not  ac- 

quire title  to  the  land  covered  by  the  easement,  only 
rights  to  use  the  land  for  certain  specific  purposes. 

The  landowner  may  continue  to  use  the  land  for  pur- 
poses that  do  not  interfere  with  those  rights  and 
would  therefore  continue  to  pay  taxes.  Naturally,  the 
company  would  pay  all  taxes  assessed  against 
facilities  which  it  constructed  under  its  easement. 

Question  4:  Will  the  market  value  of  the  property 

adjacent  to  the  pipeline  right-of-way  be  reduced?  If 
so,  will  the  property  owner  who  enters  into  easement 
negotiations  with  your  company  be  informed  as  to 
the  potential  reduction  in  value  of  their  land? 

NBPC’s  Response:  Comparable  sales  studies  of 
the  impact  of  pipeline  on  marketability  and  value  of 
agri-grazing  iands  of  which  the  company  is  aware 
show  no  appreciable  difference  between  lands  with 
or  without  pipelines.  For  all  practical  purposes,  the 
land  can  be  fully  utilized  for  agri-grazing  purposes 
after  construction  is  completed  and  therefore  there 
should  be  no  affect  on  either  the  value  or  marketabili- 
ty- 

Question  5;  How  long  are  easement  agreements 
in  effect . . . 20  years,  50  years,  100  years? 

NBPC’s  Response:  The  easement  is  a perpetual 

one  with  no  set  term  of  years.  The  following  abandon- 
ment clause  will  be  added  to  the  easement  if  re- 
quested by  the  landowner: 

In  the  event  that  use  of  Grantee’s  pipeline  shall  not 
be  maintained  for  the  purpose  herein  granted  for  a 
period  of  five  years,  then  the  Grantee  shall  have  no 
further  rights  in  said  land  except  the  right  and 
privilege  to  remove  said  pipeline,  in  which  case 
Grantee  shall  restore  the  surface  of  the  premises  as 
near  as  reasonably  practicable  to  its  condition  prior 
to  such  removal.  Grantee  shall  within  six  months 
after  the  removal  of  said  pipeline  file  with  the 
Register  of  Deeds  office  release  of  all  Grantee’s 
rights,  title  and  interest  in  and  to  the  hereinabove 
described  property. 

Question  6:  Are  easement  agreements  ever 
renegotiated?  If  so,  under  what  conditions? 

NBPC’s  Response:  It  is  not  company  policy  to 
take  easements  requiring  renegotiation.  If  the  com- 
pany or  landowner  desired  to  change  their  use  of  the 
easement  area,  the  easement  could  possibly  be 
modified  to  some  extent  but  each  situation  would 
have  to  be  looked  at  on  its  own  merits  and  agreed 
upon  by  both  parties. 

Farmers  and  ranchers  individually  would 
negotiate  the  level  of  compensation  for  the  tem- 
porary losses  of  production  on  the  construction 
right-of-way,  and  for  the  longer-lasting  limitations  on 
how  they  could  use  land  within  the  permanent  right- 
of-way.  These  land  use  impacts  are  discussed 
below.  In  addition,  landowners  would  be  able  to 
negotiate  how  they  would  like  NBPC  to  construct  on 
and  reclaim  their  lands— with  double  ditching,  for 


example,  and  with  native  as  opposed  to  introduced 
species.  (See  the  “Pipeline  Construction”  section  of 
chapter  three  and  the  “Soils  and  Vegetation”  sec- 
tion of  this  chapter  for  more  information.) 

Pipeline  construction  might,  in  some  cases, 
enable  landowners  to  improve  their  land;  reclama- 
tion procedures  could  be  arranged  so  as  to  eventual- 
ly leave  particular  areas  in  a condition  landowners 
would  prefer  over  that  which  they  have  now. 

Easements  to  cross  state-owned  school  trust 
lands  would  require  two  approvals  from  the  State 
Board  of  Land  Commissioners:  (1)  a temporary  con- 
struction permit  and  (2)  a permanent  right-of-way 
easement.  The  easements  to  cross  state-owned 
trust  lands  cannot  be  granted  until  DNRC’s  final  en- 
vironmental impact  statement  on  the  pipeline  is 
completed. 

A centerline  on  state-owned  lands  must  be  iden- 
tified and  evaluated  before  the  Board  of  Land  Com- 
missioners can  take  final  action  on  the  proposed 
permits  and  easements  for  the  pipeline.  Among  the 
major  concerns  of  the  Department  of  State  Lands 
(DSL)  are  the  lessening  of  the  potential  for  adverse 
impacts  to  existing  grazing  and  agricultural  land 
uses  by  surface  lessees,  and  the  maintenance  or 
enhancement  of  the  future  productivity  of  state- 
owned  trust  lands  along  the  pipeline  route.  The 
results  of  the  centerline  evaluation  would  be  used 
largely  as  the  basis  for  developing  appropriate  ease- 
ment conditions. 

Payment  to  the  state  by  Northern  Border  Pipeline 
Company  for  easements  to  cross  state-owned  trust 
lands  would  be  based  on  the  land’s  full  market  value, 
and  would  require  an  appraisal  of  each  tract. 
Because  of  the  limited  availability  of  DSL  personnel, 
NBPC  may  be  asked  by  DSL  to  fund  the  required  ap- 
praisals. If  the  easements  are  approved,  the  com- 
pany would  retain  use  of  the  easement  for  as  long  as 
the  pipeline  remains  in  operation.  If  the  pipeline  is 
abandoned  in  the  future,  the  easement  would  revert 
to  the  state.  If  NBPC  were  to  propose  sharing  an 
easement  with  another,  existing  utility,  it  would  have 
to  obtain  permission  from  the  utility;  DSL  would  con- 
tinue to  collect  the  full  easement  payment  from  the 
company,  even  though  the  easement  was  shared. 

If  approved,  the  easements  to  cross  state-owned 
trust  lands  probably  would  contain  special  condi- 
tions regarding  construction  of  the  pipeline.  The 
conditions  would  pertain  to  site-specific  re- 
quirements for  construction  methods  and 
schedules,  surveillance  of  construction,  reclama- 
tion, postconstruction  activities,  and  easement 
management. 
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V.  LAND  USE 


□ Irrigated  cropland  (hay,  barley, 
and  oats) 

□ Dry  cropland  (spring  and  some 
winter  wheat) 

□ Urban 

□ Rangeland 


SOURCE  Compiled  by  John  Andrews  with  information  from  OCA  1979 


NOTE.  Only  the  land  uses  within  or  near  the  pipeline  corridors  ere 

mapped  White  outside  the  corridors  does  not  necessarily  denote 
rangeland. 
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VI.  ENERGY 
RESOURCES  AND 
FACILITIES 

ELECTRICAL  TRANSMISSION  LINES 

34.5  kV 

57-11 5 kV 

230  kV 

OIL  AND  GAS 

Oil  and  gas  fields  and  associated 
4 to  12  inch  pipelines 

A Gas  processing  piants 
LiGNiTE 

□ Strippable  iignite  deposits 

SOURCE  Complied  by  John  Andrews  and  Roger  Noble  with  information 
from  DNRC  1979b  and  Matson  1975. 


NOTE  Only  the  resources  and  facilities  within  or  near  the  pipeline 
corridors  are  mapped 
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USES 

The  most  radical  changes  in  land  use  would  occur 
on  the  land  used  for  compressor  stations,  block 
valves,  microwave  towers,  and  new  access  roads. 
Chapter  three  describes  these  facilities,  each  of 
which  would  represent  an  exclusive,  possibly  perma- 
nent, land  use.  NBPC  proposes  to  purchase  land  for 
fixed-site  facilities,  but  if  the  company  decides  not 
to  purchase  land,  it  might  be  possible  to  resume  the 
original  land  use  when  the  pipeline  is  no  longer 
operating  if  the  facilities  are  dismantled. 

Along  the  right-of-way,  the  pipeline  would  restrict, 
but  not  exclude,  other  uses.  Land  within  the 
30.5-m-wide  (100-ft-wide)  construction  right-of-way 
would  be  unavailable  for  other  uses  during  the  con- 
struction process.  But  when  construction  and 
reclamation  work  are  completed,  the  affected  right- 
of-way  would  become  narrower— about  16.5  m (54.0 
ft)  wide.  Within  that  area  (the  permanent  right-of- 
way),  above-ground  construction  and  major  subsur- 
face disturbance  would  be  prohibited  throughout 
pipeline  operation.  In  addition,  neither  trees  whose 
roots  potentially  could  interfere  with  the  pipeline’s 
integrity  nor  vegetation  that  would  interfere  with 
aerial  inspections  would  be  allowed  to  grow  within 
the  permanent  right-of-way.  Landowners  could  re- 
tain the  right  to  use  these  areas  in  other  ways— for 
example,  for  cultivation  and  grazing. 

Farming 

Depending  on  the  timing  of  pipeline  construction, 
a season’s  production  could  be  lost  on  the  land 
within  the  construction  right-of-way  and  possibly 
across  a larger  area,  especially  if  trenching  inter- 
rupts irrigation.  NBPC  has  estimated  that  construc- 
tion along  the  Proposed  Route  would  prevent  one 
year’s  worth  of  cultivation  on  440  ha  (1,100  a)  of  land, 
with  a total  crop  loss  in  Montana  of  10,000  bushels 
of  small  grains  and  227  t (250  tons)  of  hay  (USDI 
1976).  Depending  on  soil  qualities  in  specific  areas 
and  on  the  construction  and  reclamation  methods 
used,  in  some  places  it  could  take  a few  years  for 
productivity  to  approach  preconstruction  levels  (see 
the  “Soils  and  Vegetation’’  section  of  this  chapter). 
Easement  negotiations  between  landowners  and 
NBPC  presumably  should  include  discussions  of 
compensation  to  farmers  for  all  these  potential  crop 
losses.  Easements  also  could  specify  the  types  of 
construction  and  reclamation  procedures  required 
of  NBPC  by  individual  landowners  (see  “Soils  and 
Vegetation’’). 

In  some  areas,  operation  of  the  pipeline  might  pre- 
vent the  development  of  new  border-dike  and 


sprinkler-irrigation  systems.  Such  systems  require 
grading  that  could  expose  the  pipeline  or  reduce  the 
amount  of  earth  over  the  pipeline  to  an  unacceptable 
depth. 

Ranching 

The  pipeline’s  effects  on  ranching  would  be 
similar  to  its  effects  on  farming.  In  general,  the 
forage  value  of  the  land  within  the  right-of-way  would 
become  unavailable  during  the  year  of  construction, 
and  in  areas  that  are  not  successfully  reclaimed,  it 
could  take  forty  to  sixty  years  for  total  restoration 
(Whitman  et  al.  1943).  Areas  that  have  been  reseeded 
should  not  be  grazed  for  two  years  following  seeding 
(see  Appendix  D,  letter  5).  Reclamation  would  take 
longer  on  rangelands  than  on  croplands;  in  some 
places  forage  value  within  the  construction  right-of- 
way  may  be  substantially  reduced  in  perpetuity, 
especially  where  erosion  persists.  The  “Soils  and 
Vegetation’’  section  of  this  chapter  explains  in  more 
detail  why  rangelands,  being  more  fragile  than 
croplands,  may  be  more  severely  affected. 

Specially  Managed  Areas 

If  the  Proposed  Route  is  used,  the  pipeline  could 
significantly  and  permanently  alter  the  pristine 
qualities  of  those  parts  of  the  BLM  Bitter  Creek 
Wilderness  Study  Area  that  are  adjacent  to  the 
pipeline  route.  Construction  would  create  noise  and 
dust  that  temporarily  would  degrade  the  wilderness 
characteristics  of  the  area.  Pipeline  construction 
also  would  create  the  kinds  of  long-lasting  visual  im- 
pacts described  later  in  this  chapter  for  unmodified 
landscapes  (see  the  “Visual  Resources’’  section). 
During  the  pipeline’s  operation,  right-of-way  inspec- 
tions occasionally  would  impair  the  area’s 
wilderness  qualities,  primarily  through  noise  genera- 
tion. If  the  BLM’s  road  corridor  is  used  for  the 
pipeline  but  not  reclaimed  to  a natural  (roadless) 
condition,  improved  access  may  permit  increased 
traffic  through  the  area,  similarly  intruding  on  the  un- 
disturbed character  of  the  area.  Compressor  sta- 
tions, if  built  near  the  area,  could  degrade  oppor- 
tunities for  solitude  through  constant  noise  genera- 
tion (see  the  “Climate,  Air  Quality,  and  Noise’’  sec- 
tion). Construction  through  the  wilderness  study 
area  would  require  the  approval  of  the  BLM. 

Similarly,  the  Fort  Peck  Indian  Reservation’s 
Tribal  Executive  Board  would  have  to  give  its  ap- 
proval before  construction  of  the  Proposed  Route 
could  begin.  Neither  of  the  Alternative  Routes  would 
have  a significant,  direct  effect  on  any  specially 
managed  areas  in  Montana. 


59 


other  Land  Uses 


Residential-Urban.  Pipeline  construction  and 
maintenance  could  temporarily  interfere  with  human 
activities  in  the  residential  areas  along  the  selected 
route.  In  those  few  places  where  the  route  crosses 
population  centers,  the  pipeline  would  limit  some 
forms  of  residential  expansion;  for  example,  no 
buildings  could  be  constructed  within  the  perma- 
nent right-of-way  as  long  as  the  pipeline  is  in  opera- 
tion. 


Utilities  and  Mining.  The  pipeline  would  not  in- 
terfere with  active  mining  sites  in  the  region. 
However,  construction  of  the  Proposed  Route  would 
preclude  the  mining  of  approximately  5 percent  (4.8 
million  t,  or  5.2  million  tons)  of  the  Lanark  Coal  Field 
(Noble  1980).  In  addition,  the  pipeline  could  prevent 
the  mining  of  gravel,  sand,  bentonite,  and  other 
deposits  that  may  be  found  along  all  the  routes. 


ROUTE  COMPARISON 


Tables  21  and  22  indicate  that  the  differences  be- 
tween the  Fairview  and  Dore  alternatives  are  in- 
significant. The  Proposed  Route  includes  less 
rangeland  and  more  dry  cropland  than  the  Alter- 


native Routes.  In  addition,  the  Proposed  Route  in- 
cludes less  private  and  federal  land,  but  more  tribally 
owned  land,  than  the  alternatives. 


CONCLUSIONS 


The  pipeline’s  most  serious  land  use  impacts 
would  result  from  the  potentially  permanent  use  of 
land  for  fixed-site  facilities.  In  addition,  certain  uses 
(such  as  residential  and  commercial  development) 
would  be  prohibited  within  the  permanent  right-of- 
way  for  the  life  of  the  project.  Construction  may  per- 
manently degrade  the  natural  character  of  parts  of 
the  BLM  Wilderness  Study  Area  adjacent  to  the 
pipeline  if  the  Proposed  Route  is  used.  Construction 
also  would  temporarily  disrupt  crop  and  livestock 
production  within  the  construction  right-of-way,  and 
may  prevent  future  mining  in  some  areas.  If  the 
pipeline  itself  is  reclaimed  after  its  operation  ends, 
all  the  land  use  impacts  associated  with  construc- 
tion would  recur. 

If  the  Proposed  Route  is  selected,  adverse  im- 
pacts on  the  Bitter  Creek  Wilderness  Study  Area 
could  be  minimized  by  using  the  west-to-east  road 


corridor  excluded  from  the  area.  This  would  help 
minimize  negative  visual  and  aesthetic  impacts  on 
the  wilderness  study  area,  since  the  corridor  already 
exhibits  evidence  of  man’s  activities  and  technically 
is  not  inside  the  study  area.  NBPC  could  further 
reduce  negative  impacts  by  reclaiming  the  corridor 
after  construction,  returning  it  to  a natural  condition, 
and  ensuring  that  people  cannot  use  the  right-of-way 
as  an  access  road  to  the  wilderness  study  area. 

Other  adverse  impacts  on  land  use  could  be 
minimized:  (1)  if  NBPC  were  to  acquire  land  for  fixed- 
site  facilities  through  easements  rather  than 
outright  purchase,  (2)  by  crossing  flood  plains,  ir- 
rigated land,  and  land  with  potential  for  irrigation  at 
their  narrowest  points,  wherever  possible,  (3)  by  fully 
compensating  landowners  for  lost  crop  and  range 
production,  and  (4)  by  avoiding  the  Lanark  Coal  Field 
if  the  Proposed  Route  is  used. 
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VISUAL  RESOURCES 

EXISTING  ENVIRONMENT 


The  existing  visual  conditions  along  the  different 
pipeline  routes  and  the  severity  of  impacts  that 
would  result  from  the  pipeline  are  shown  in  map  VII. 
Table  24  shows  the  region’s  four  basic  types  of  land- 
scape and  the  amount  of  each  type  that  the  Pro- 
posed and  Alternative  routes  would  cross. 

Most  of  the  area  has  flat  or  rolling  topography; 
broad  vistas  of  nearly  treeless  fields  and  prairie  ex- 
tend in  all  directions,  giving  the  sky  and  open  space 
a dominating  presence.  In  the  small  portion  of  rough 
topography  along  the  routes,  scenic  views  typically 
include  such  features  as  deeply  dissected  terrain 
with  areas  of  little  or  no  vegetation,  exposed  bare- 
shale  domes,  rugged  breaks,  cliffs,  and  badland  for- 
mations. 


The  naturalness  of  landscapes  along  the  routes 
varies,  depending  on  the  extent  to  which  human  ac- 
tivities have  altered  their  appearance.  In  native 
grasslands,  vegetative  and  topographic  patterns 
tend  to  look  natural,  and  views  include  little  or  no 
sign  of  human  activity.  Where  landscapes  have  been 
modified  over  time  (primarily  by  cultivation),  the 
patchwork  appearance  of  croplands  contrasts  sharp- 
ly with  the  more  natural  look  of  rangelands. 

Each  of  the  routes  includes  several  water-crossing 
sites  containing  groves  of  cottonwood,  ash,  juniper, 
and  other  woody  plants.  This  vegetation,  along  with 
the  presence  of  water,  makes  the  crossing  sites  lush 
in  comparison  with  surrounding  semiarid  prairies 
and  badlands. 


TABLE  24  VISUAL  CONDITIONS  OF  THE  POSSIBLE 
PIPELINE  ROUTES,  IN  MILES  AND  PERCENTAGES 


Landscape  Characteristics  Routes 


Topography 

Naturalness^ 

Proposed  Route 

Miles  Percentage 

Alternative  Routes’ 

Miles  Percentage 

Flat 

Unmodified 

46 

25 

73 

38 

Rough 

Unmodified 

11 

6 

35 

18 

Flat 

Modified 

127 

69 

80 

41 

Rough 

Modified 

0 

0 

6 

3 

Total 

184 

100 

194 

100 

SOURCE:  Daubert  1979. 

NOTE:  Includes  the  Northwest  Leg  of  the  Proposed  and  Alternative  routes. 

CONVERSIONS:  1.0  mi  = 1.609  km 

'Data  for  the  Aiternative  Routes  have  been  averaged  because  differences  between  the  two  routes  are  statistically  insignificant. 
^“Unmodified”  generally  corresponds  with  rangeland;  “modified’’  corresponds  with  cropland. 


IMPACTS 


The  pipeline’s  visual  impacts  would  result  from: 
(1)  changes  in  topography,  (2)  changes  in  vegetation, 
and  (3)  the  introduction  of  new  structures  on  land- 
scapes. The  same  general  kinds  of  impacts  would 
occur  along  all  of  the  routes,  but  different  types  of 
landscapes  would  be  uniquely  susceptible  to 
changes  in  topography  and  vegetation,  and  to  the 
visual  impacts  of  new  structures.  Table  25  shows  the 
degree  to  which  landscapes  would  incur  these  three 
types  of  impacts. 

Unmodified  landscapes  (primarily  rangelands, 
rough  country,  and  some  water  crossing  sites) 


generally  would  be  more  severely  affected  by  the 
pipeline  than  modified  landscapes,  partly  because 
any  disruption  of  naturalness  would  contrast  with 
existing  conditions.  If  the  Proposed  Route  is  used, 
that  portion  of  the  route  crossing  the  Bureau  of  Land 
Management  Bitter  Creek  Wilderness  Study  Area 
would  be  likely  to  incur  severe  visual  impacts  (see 
the  “Land  Use”  section  of  this  chapter.)  Of  the 
possible  methods  of  crossing  rivers  and  streams, 
aerial  crossings  would  have  the  most  severe  impact 
on  visual  resources,  but  even  underground  cross- 
ings (proposed  by  NBPC)  could  irreversibly  alter  the 
scenic  qualities  of  streambanks. 
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TABLE  25  SEVERITY  OF  VISUAL  IMPACTS, 
BY  IMPACT  CATEGORY  AND  LANDSCAPE  TYPE 


Landscape  Characteristics 

Type  of  Impact 

Change  in 

Change  in 

New 

Topography 

Naturalness 

Topography 

Vegetation 

Structures 

Flat 

Unmodified 

Slight  to 

Moderate  to 

Moderate  to 

moderate 

severe 

severe 

Rough 

Unmodified 

Moderate  to 

Moderate  to 

Moderate 

severe 

severe 

Flat 

Modified 

Slight  to 

Slight  to 

Moderate 

moderate 

moderate 

Rough 

Modified 

Slight  to 

Slight  to 

Moderate 

severe 

severe 

CHANGES  IN  TOPOGRAPHY 

Rough,  steep  terrain  would  receive  the  most 
severe  topographic  impacts.  Construction  in  such 
terrain  would  require  a right-of-way  wider  than  the 
30.5  m (100  ft)  that  would  be  used  in  most  other 
places.  Cut-and-fill  work  and  recontouring  would 
leave  the  right-of-way  looking  smooth  in  comparison 
to  the  rugged  surroundings.  Steep  areas  with 
unstable  soils  may  be  subject  to  continued,  ac- 
celerated erosion  that  in  places  could  compound  the 
severity  of  impacts. 

In  flat  terrain,  pipeline  construction  through 
unstable  soils  would  promote  wind  and  water  ero- 
sion. Enlarged  gullies  would  be  a likely  conse- 
quence, particularly  near  water  crossings.  Over  time, 
erosion  could  have  variable  effects;  it  might  inten- 
sify some  visual  impacts  but  reduce  others  by 
softening  abrupt  topographic  transitions.  In  general, 
the  flatter  an  area,  the  less  severe  the  topographic 
impacts  are  likely  to  be. 

CHANGES  IN  VEGETATION 

Construction  would  require  denuding  a 
30.5-m-wide  (100-ft-wide)  right-of-way  along  the  en- 
tire length  of  the  pipeline.  Until  revegetated,  there 
would  be  a noticeable  scar  across  all  land  disturbed. 
Cultivated  lands  could  be  expected  to  revegetate 
with  a great  degree  of  success;  within  several  years 
after  replanting,  most  cropland  along  any  of  the 
routes  would  likely  approximate  its  original  ap- 
pearance. Revegetation  may  take  longer  on 
rangelands  than  on  croplands  because  they  have  not 
been  cultivated;  this  would  be  particularly  true  in 
areas  with  unstable  or  problem  soils  (see  the  “Soils 
and  Vegetation”  section  of  this  chapter).  In  such 
areas,  zones  of  poor  revegetation  may  be  common, 
resulting  in  some  locally  severe  and  permanent 
visual  impacts. 


Even  on  successfully  revegetated  rangelands 
there  may  be  moderately  noticeable  impacts  if  the 
species  composition  of  reclaimed  areas  differs 
markedly  from  that  of  surrounding  landscapes.  In 
some  badland  areas,  NBPC  plans  to  plant  nonin- 
digenous  species  where  virtually  no  vegetation  now 
exists;  the  resulting  visual  impacts  could  be  severe 
in  that  a strip  of  vegetation  through  otherwise  barren 
land  could  dominate  an  area’s  scenery  and  be  an  ob- 
vious modification  of  the  landscape. 

The  revegetated  right-of-way  at  water  crossings 
could  be  moderately  noticeable,  depending  on  the 
stability  of  flood  plain  soils  and  on  the  degree  to 
which  dense,  woody  growth  is  avoided  during 
centerline  selection. 

NEW  STRUCTURES  AND  ROADS 

Chapter  three  includes  information  about  the 
nature  and  number  of  fixed-site  facilities  the 
pipeline  would  require.  In  terms  of  the  visual 
resource,  the  most  significant  developments  would 
be  the  3 compressor  stations  (each  with  2 buildings) 
and  the  10  to  11  microwave  towers.  NBPC  plans  to 
construct  these  facilities  using  steel,  which  could 
reflect  sunlight  for  considerable  distances.  This  is 
particularly  true  of  the  microwave  towers,  each  of 
which  would  stand  from  60  to  90  m (200  to  300  ft) 
high.  Unless  the  towers  are  sited  at  low  elevations  in 
small  valleys,  they  could  be  visible  over  a large  area. 

Vegetation  on  the  land  within  the  sites  would  be 
kept  short,  contrasting  noticeably  with  surrounding 
vegetation.  An  undetermined  number  of  new  roads 
would  be  built  to  provide  access  to  the  right-of-way 
during  construction,  but  only  those  servicing  com- 
pressor stations,  block  valves,  and  microwave 
towers  are  planned  for  use  throughout  the  life  of  the 
project.  Since  the  general  locations  for  all  these 
facilities  are  within  1.6  km  (1.0  mi)  of  existing  roads, 
new,  permanent  roads  would  be  few  in  number  and 
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VII.  VISUAL 
CONCERNS 

VISUAL  CONDITIONS 

■II  Predominantly  unmodified  by 
II  man  (natural  looking) 

Rough  topography 

VISUAL  IMPACTS 

1 

I"  ^ Severe  (10  years  to  project  life) 

I — ^ — I Moderate  (5  to  10  years) 

SOURCE  Complied  by  Tom  Deubert  with  information  from  OCA  1979  and 
NBPC  1979d 


SCALE  1: 1.000.000 


20  30  Miles 


to  20  30  40  Kilometre 


VIII.  CULTURAL 
RESOURCE  SITES 


HISTORIC  SITES 

A Frenchman  Creek  fight  site 
B Fort  Dauphin 

C Tiger  Butte 

D Fort  Galpin 

E Fort  Gilbert 


ARCHAEOLOGIC  SITES' 


Tipi  rings,  medicine  wheels,  lithic 
scatters 


SOURCE;  Compited  by  Kathleen  Hadley  with  information  from  N6PC 
1979b  and  c and  Montana  Fish  and  Game  Commission  1975. 


NOTE  Additional  sites  may  be  discovered  during  pipeline  construction 


'Within  the  corridors  there  are  45  known  archaeologic  sites  at  the  9 
locations  shown  on  the  map 


SCALE  1:1,000.000 
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short  in  length.  However,  unless  temporary  roads  are 
effectively  closed  and  restored  to  their  original  con- 
dition, they  may  receive  continued  use  by  area 
residents. 

Other  fixed-site  facilities  the  pipeline  would  re- 
quire include  water  and  wind  erosion-control  struc- 
tures such  as  dikes,  revetments,  and  ripraps.  Most  of 
these  would  be  visually  innocuous,  although  in 
some  places  (particularly  at  water  crossings) 
erosion-control  structures  could  have  locally  severe 
effects  on  visual  quality.  While  in  some  places 
erosion-control  structures  would  be  necessary  to 
protect  pipeline  integrity  and  other  resources,  they 
may  be  more  deleterious  visually  than  erosion  would 
be. 


OTHER  IMPACTS 

Regardless  of  the  route  used,  pipeline  construc- 
tion would  have  general  visual  impacts  other  than 
those  identified  previously  in  this  section.  Construc- 
tion would  temporarily  reduce  visibility  along  the 
right-of-way,  primarily  because  of  dust  stirred  up  dur- 
ing trenching  (see  the  “Climate,  Air  Quality,  and 
Noise”  section  of  this  chapter).  In  some  areas  where 
revegetation  efforts  are  not  successful,  wind  erosion 
may  generate  dust  beyond  the  construction  period 
(see  map  IX).  Construction  at  water  crossings  would 
likely  increase  sedimentation  in  some  streams  and 
rivers  (see  the  “Water  Resources”  section  of  this 
chapter).  The  temporary  presence  of  construction 
spreads  also  would  represent  a short-lived  visual  im- 
pact. 


ROUTE  COMPARISON 


The  pipeline  would  reduce  both  the  number  and 
the  quality  of  landscapes  that  are  now  unmodified  by 
human  activity,  regardless  of  the  route  used.  On 
rough  terrain  in  unmodified  areas  and  at  water  cross- 
ings bounded  by  high  bluffs  or  lush  flood  plains,  im- 
pacts are  likely  to  be  severe  and  last  the  life  of  the 
project.  This  would  be  particularly  true  at  the  cross- 
ings of  Frenchman,  Rock,  and  Bitter  creeks  along 
the  Proposed  Route  and  at  Frenchman  and  Rock 
creeks  and  the  Milk  and  Missouri  rivers  along  the 
Alternative  Routes.  On  unmodified  landscapes  with 


flat  topography  visual  impacts  are  likely  to  be 
moderate,  and  on  modified  landscapes  impacts  are 
likely  to  be  slight. 

Table  26  combines  information  from  tables  24  and 
25  to  show  the  lengths  of  each  route  likely  to  incur 
slight,  moderate,  and  severe  impacts.  The  table  in- 
dicates that  the  Alternative  Routes  would  have  a 
higher  potential  of  receiving  severe  impacts  than  the 
Proposed  Route,  in  spite  of  the  fact  that  only  the  Pro- 
posed Route  would  transect  the  Bitter  Creek 
Wilderness  Study  Area. 


CONCLUSIONS 


The  pipeline  would  noticeably  alter  topography 
and  vegetation  along  the  entire  right-of-way  and  in- 
troduce new,  permanent  structures  at  specific  sites. 
The  fixed-site  facilities  would  impair  the  visual  quali- 
ty of  immediately  surrounding  areas  until  they  are 
dismantled.  Topographic  and  vegetative  impacts 
(such  as  abrupt  topographic  transitions,  erosion,  and 
zones  of  poor  or  noticeably  different  revegetation) 
would  be  evident  to  a continually  decreasing  extent 
along  sizeable  portions  of  whichever  route  is  used. 
Parts  of  rangelands,  particularly  areas  of  rough 
topography,  could  exhibit  some  of  the  topographic 
and  vegetative  impacts  for  hundreds  of  years. 
However,  since  most  of  the  topographic  and 
vegetative  changes  may  eventually  appear  to  be 


natural  features,  time  may  leave  the  source  of  most 
of  these  impacts  less  and  less  identifiable. 

Visual  impacts  could  be  minimized  by:  (1)  double 
trenching  along  the  entire  right-of-way  except  where 
no  vegetation  now  exists,  (2)  locating  the  centerline 
to  avoid  woody  growth  at  water  crossings  and  to 
blend  with  topographic  and  vegetative  transitions, 
and  (3)  siting  fixed-site  facilities  in  small,  closed-in 
valleys  and  landscaping  around  those  facilities  to 
camouflage  them. 

Topographic  and  vegetative  impacts  would  occur 
along  the  entire  construction  right-of-way,  but 
facility-related  impacts  would  occur  only  on  the 
small  parcels  of  land  that  are  used  for  compressor 
stations,  microwave  towers,  block  valves,  roads,  and 
other  structures. 


63 


TABLE  26  MILES  AND  PERCENTAGES  OF  ROUTES  LIKELY  TO 
INCUR  SLIGHT,  MODERATE,  AND  SEVERE  VISUAL  IMPACTS 


Impact  Category  and 
Impact  Severity 

Proposed  Route 

Miles  Percentage 

Alternative  Routes’ 

Miles  Percentage 

Change  in  Topography 

119 

61 

Slight 

150 

82 

Moderate 

29 

15 

56 

29 

Severe 

5 

3 

19 

10 

Total 

184 

100 

194 

100 

Change  in  Vegetation 

42 

22 

Slight 

64 

35 

Moderate 

92 

50 

96 

49 

Severe 

28 

15 

56 

29 

Total 

184 

100 

194 

100 

New  Structures^ 

22 

Slight 

64 

35 

43 

Moderate 

97 

53 

114 

59 

Severe 

23 

12 

37 

19 

SOURCE:  Daubert  1979. 

CONVERSIONS:  1.0  mi  = 1.609  km 

'Data  for  the  Alternative  Routes  have  been  averaged  because  differences  between  the  two  routes  are  statistically  insignificant. 


CULTURAL  RESOURCES 


Cultural  resources  can  be  defined  as  the 
prehistoric  (archaeologic)  and  historic  remains  of 
human  activities.  These  resources  consist  of:  (1) 
physical  remains,  (2)  areas  where  significant  human 
events  occurred — even  if  evidence  of  an  event  no 
longer  remains,  and  (3)  the  environment  immediately 


surrounding  the  actual  resource.  The  value  of  a 
cultural  resource  site  consists  of  the  information 
about  a past  society’s  way  of  life  that  potentially 
could  result  from  analyzing  the  remains  and  the 
site’s  environmental  factors.  Each  site  is  a finite, 
nonrenewable  resource  with  unique  potential  for 
significance  (Schiffer  and  Gumerman  1977). 


KNOWN  AND  PROBABLE  CULTURAL  RESOURCE  SITES 


None  of  the  possible  routes  has  yet  been  formally 
surveyed  for  cultural  resource  sites;  such  a survey 
would  be  conducted  after  a centerline  is  selected. 
However,  lithic  scatters,  tipi  rings,  medicine  wheels, 
rock  alignments,  and  rock  shelters  are  known  to  ex- 
ist along  the  Alternative  Routes  (see  map  VIII).  As 
yet,  none  of  the  sites  has  been  nominated  to  the  Na- 
tional Register  of  Historic  Places. 


Other,  undiscovered  sites  may  exist  along  the 
routes.  Areas  most  likely  to  have  undiscovered  ar- 
chaeologic or  historic  sites  include  the  major  river 
valleys  that  served  as  transportation  routes 
throughout  historic  and  prehistoric  times.  Cultural 
resource  sites  could  be  expected  to  exist  near  the 
confluences  of  the  Milk  and  Missouri  rivers  and 
numerous  streams  crossed  by  the  routes. 
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IMPACTS 


During  construction,  previously  unknown  sites 
could  be  discovered.  While  such  discoveries  would 
be  a positive  aspect  of  construction,  sites  could  be 
disturbed  or  destroyed  by  trenching,  grading,  and 
the  building  of  access  roads  and  construction 
camps.  Cultural  sites  could  be  damaged  by  the 
removal  of  artifacts  by  members  of  construction 
crews  or  amateur  collectors.  The  identification  of 
sites  and  the  improved  access  provided  by  the 
pipeline  right-of-way  could  increase  the  likelihood  of 
artifacts  being  removed. 

State  and  federal  laws  have  established  re- 
quirements and  procedures  regarding  cultural 
resources  that  may  be  affected  by  projects  such  as 
the  Northern  Border  Pipeline.  The  Montana 
Historical  Society  and  the  State  Historic  Preserva- 
tion Officer  are  responsible  for  acquiring  and  ad- 
ministering historic,  archaeologic,  scientific,  and 
cultural  sites  in  Montana,  and  federal  agencies  must 
work  with  state  agencies  to  inventory  and  evaluate 
cultural  resources  before  any  actions  that  may  affect 
them  can  be  undertaken.  Identified  cultural 
resources  are  evaluated  according  to  established 
criteria  of  the  National  Register  of  Historic  Places. 
The  Montana  State  Antiquities  Act  and  the  Montana 


Environmental  Policy  Act  also  require  cultural 
resources  to  be  considered  and  evaluated  when  ma- 
jor state  actions  might  affect  them. 

Northern  Plains  Natural  Gas  Company  (which  will 
construct  and  operate  the  pipeline  for  NBPC)  has 
contracted  for  an  archaeological,  historical,  and 
paleontological  study  of  the  right-of-way,  impact 
area,  and  buffer  zone  of  the  pipeline.  Provisions  for 
the  study  (along  with  procedures  for  reviewing  find- 
ings, assuring  compliance  with  laws,  and  mitigating 
adverse  impacts)  are  outlined  in  a Memorandum  of 
Understanding— an  agreement  among  the  Montana 
Historic  Preservation  Office,  the  Bureau  of  Land 
Management,  the  Advisory  Council  on  Historic 
Preservation,  and  Northern  Border  Pipeline  Com- 
pany. Developed  pursuant  to  federal  statutes,  the 
agreements  specified  in  the  memorandum  satisfy  re- 
quirements of  the  Montana  Environmental  Policy 
Act  regarding  cultural  resources;  thus,  the  State 
Historic  Preservation  Officer  recommended  that 
DNRC  not  conduct  its  own  cultural  resources  study. 
Copies  of  the  State  Historic  Preservation  Officer’s 
letter  to  DNRC  and  of  the  Memorandum  of  Agree- 
ment are  on  file  at  DNRC,  Facility  Siting  Division,  32 
S.  Ewing,  Helena,  Mt. 


ROUTE  COMPARISON 


Of  the  possible  pipeline  routes,  only  the  Alter- 
native Routes  would  cross  in  the  vicinity  of  known 
cultural  resource  sites  (see  map  VIII).  Thirty-seven  ar- 
chaelogic  sites  and  4 historic  sites  are  known  to  ex- 


ist along  the  Missouri  River  Segment  of  the  Alter- 
native Routes.  The  Fairview  Segment  includes  1 
known  historic  site,  and  the  Dore  Segment  includes 
8 archaeologic  sites.  No  such  sites  are  known  to  ex- 
ist along  the  Proposed  Route. 


CONCLUSIONS 


The  pipeline  construction  process  could  destroy 
(as  well  as  lead  to  discovery  of)  cultural  resource 
sites  along  the  right-of-way.  The  loss  of  a cultural 
resource  site  would  be  an  irreversible  loss  of  the  op- 
portunity to  learn  more  about  some  aspect  of  human 
history  or  prehistory.  The  significance  of  this  loss 


would  depend  on  a site’s  qualitative  value. 

The  procedures  that  have  been  developed  to  study 
cultural  resources  along  the  right-of-way  and  to 
mitigate  construction  impacts  on  known  or  newly 
discovered  cultural  sites  satisfy  state  and  federal 
statutes  and  involve  all  appropriate  agencies. 
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CLIMATE,  AIR  QUALITY,  AND  NOISE 


EXISTING  ENVIRONMENT 


CLIMATE 

Temperatures  in  northeast  Montana  ranqe  from 
31  °C  (88°F)  in  July  (mean  maximum)  to  21  °C  (-6°F)  in 
January  (mean  minimum).  Evaporation  rates  are 
high,  exceeding  140  cm  (55  in)  annually.  Precipita- 
tion averages  from  30  to  41  cm  (12  to  16  in)  per  year, 
with  about  one-half  of  it  falling  as  rain  in  May,  June, 
and  July.  Thunderstorms  are  common  during  this 
time.  Winds,  which  are  moderately  high  and  relative- 
ly uniform  because  of  the  flat  terrain,  tend  to  parallel 
both  routes.  Inversion  conditions  occur  over  the  area 
40  percent  of  the  time. 

NOISE 

The  main  sources  of  noise  in  the  area,  other  than 
the  natural  environment,  are  traffic  and  agricultural 
machinery.  Because  of  a sparse  population,  most 
area  residents  are  accustomed  to  a quiet  environ- 
ment. 

AIR  QUALITY 

Air  quality  generally  is  described  by  comparing 
measurements  of  a particular  pollutant  against  stan- 
dards (called  ambient  air  quality  standards) 
established  for  that  pollutant.  An  industrial  area,  for 
example,  may  be  considered  to  have  “good”  air 
quality  (even  though  pollutants  may  be  present)  if 
emission  controls  maintain  concentrations  of  those 
pollutants  within  the  standards  established  for  that 
area.  At  the  same  time,  some  air  pollution  regula- 
tions seek  to  prevent  degradation  of  air  quality  in 
areas  that  have  special  environmental  values  or  that 
have  naturally  clean  air  (such  as  rural  areas).  This 
regulatory  system  is  called  Prevention  of  Significant 
Deterioration  (PSD).  The  most  “pristine”  air  quality 
areas  are  the  most  strictly  regulated,  and  are  termed 
Class  I areas. 


In  northeast  Montana  there  is  one  PSD  Class  I area 
and  another  area  whose  air  may  receive  Class  I 
status  in  the  future.  Part  of  the  Medicine  Lake  Na- 
tional Wildlife  Refuge  (4,450  ha,  or  11,000  a,  of  that 
area),  which  is  in  Roosevelt  County,  is  a wilderness 
area  that  currently  has  Class  I status  (see  map  I)  as 
well  as  a special  status  that  protects  visibility.  In  ad- 
dition, the  tribal  council  of  the  Fort  Peck  Indian 
Reservation  has  contracted  for  studies  in  prepara- 
tion for  requesting  a Class  I air  designation  from  the 
Environmental  Protection  Agency  (EPA).  The  studies 
are  to  be  completed  in  1980;  if  they  fulfill  regulatory 
requirements  and  the  council  requests  it,  EPA  must 
grant  Class  I status.  Those  areas  having  Class  I 
status  before  construction  of  the  pipeline  com- 
pressor stations  begins  could  influence  the  design 
of  those  compressor  stations. 

There  are  presently  few  emission  sources  affec- 
ting northeast  Montana  (see  table  28),  and  EPA  rates 
the  area’s  air  quality  as  excellent.  There  are  minor  in- 
dustrial pollutant  emissions  in  the  Glasgow  and 
Sidney  areas.  Other  sources  include  vehicle  emis- 
sions and  dust  from  traffic,  agriculture,  and  wind 
erosion.  In  the  future,  potential  coal  development  in 
McCone  County  may  produce  new  emissions.  In  ad- 
dition, a coal-fired  power  plant  now  being  built  in 
Canada  about  29  km  (18  mi)  north  of  Scobey  (the  Cor- 
onach plant)  may  substantially  increase  existing 
pollutant  levels  in  northeast  Montana.  The  plant’s 
first  unit  (300  megawatts)  is  scheduled  to  begin 
operating  in  August  1980,  with  another  unit  of  equal 
size  planned  for  operation  in  1984. 

There  are  few  air  quality  data  from  northeast  Mon- 
tana because  of  the  low  population  and  low  number 
of  existing  emission  sources;  limited  DHES  data 
gathered  at  Scobey  indicate  the  area’s  nitrogen  diox- 
ide levels  are  near  zero.  Nitrogen  dioxide  would  be 
the  main  pollutant  from  NBPC  compressor  stations. 
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IMPACTS 


CONSTRUCTION  IMPACTS 

Climate 

Dust  generated  during  construction  that  becomes 
suspended  in  the  atmosphere  would  contribute  to 
the  atmospheric  dust  load.  This  dust  would  interfere 
to  a limited  extent  with  existing  atmospheric  heat 
balance  and  precipitation  patterns,  although  dust 
levels  probably  would  be  within  the  range  normally 
experienced  during  natural  variations,  such  as 
droughts. 

Noise 

Construction  activities  temporarily  would  produce 
large  increases  in  noise  near  the  right-of-way,  along 
transportion  routes,  and  at  pipe  off-loading  points 
along  railroads.  Large  trucks  could  be  heard  across 
distances  of  about  1,200  m (4,000  ft).  The 
significance  of  this  impact  would  depend  on  the 
numbers  of  people  and  wildlife  living  along  the 
transportation  routes  that  are  used.  (See  also  the 
“Wildlife  and  Habitats”  section  of  this  chapter.) 

Air  Quality 

Until  the  entire  Alaskan  Natural  Gas  Transporta- 
tion System  nears  completion,  at  which  time  three 
compressor  stations  would  be  constructed  in  Mon- 
tana, the  pipeline  is  expected  to  have  no  long-term 
impacts  on  Montana’s  air  quality.  Construction 
equipment  would  emit  numerous  air  pollutants,  in- 
cluding nitrogen  oxides,  carbon  monoxide,  sulfur  ox- 
ides, hydrocarbons,  and  particulates.  These  emis- 
sions could  cause  temporarily  high  levels  of  pollu- 
tion in  areas  of  rugged  or  sheltered  terrain,  such  as 
river  crossings,  but  in  more  open  areas  pollutants 
would  disperse  quickly  (USDI  1976).  Debris  burning 
at  construction  sites  and  fuel  burning  at  construc- 
tion camps  would  produce  emissions  similar  to 
those  listed  above,  creating  minor  local  impacts. 
Debris  burning  would  require  permits  from  the  Mon- 
tana Department  of  Health  and  Environmental 
Sciences  (DHES). 

Dust  raised  into  the  air  by  traffic  and  construction 
could  be  a locally  severe  (though  short-term)  pro- 
blem along  gravel  or  dirt  roads  and  the  right-oTway, 
especially  under  dry  conditions.  The  smallest  par- 
ticles (“respirable  dust”)  could  cause  human  health 
problems  by  becoming  lodged  in  breathing 
passages  and  lungs  (DHES  1979b).  Larger  particles 
would  settle  within  several  hundred  meters  of  their 
source  and  would  not  affect  human  health.  However, 
when  there  are  crosswinds,  vegetation  or  buildings 


close  to  the  right-of-way  could  be  coated  with  a layer 
of  dust.  Smaller  dust  particles  would  be  suspended 
in  the  air  for  long  periods  (“fugitive  dust”),  con- 
tributing to  atmospheric  haze  and  particulate  con- 
centrations and  causing  a small  addition  to  the  at- 
mospheric dust  load. 

USDI’S  EIS  underestimated  dust  emissions,  pro- 
bably because  few  data  were  available  at  the  time  it 
was  written  and  because  the  amount  of  dust 
generated  would  depend  on  the  amount  of  traffic, 
especially  on  new  dirt  roads  and  the  right-of-way. 
NBPC  has  indicated  that  due  to  the  low  number  of 
roads  in  the  project  area,  the  right-of-way  would  be 
used  often  as  a transportation  route  (NBPC  1979f). 
DHES’s  Air  Quality  Bureau  and  EPA  recently  have 
developed  methods  of  estimating  some  of  the 
amounts  of  dust  that  may  result;  these  estimates  are 
given  in  table  27,  along  with  a listing  of  assumed 
conditions  needed  to  make  the  necessary  calcula- 
tions. Because  NBPC  is  expected  to  construct  about 
1.2  to  1.6  km  (.75  to  1.0  mi)  of  pipeline  per  day,  the 
data  in  each  category  of  table  27  (except  “Concentra- 
tion in  a dust  plume”)  approximate  daily  outputs  of 
dust  during  the  construction  period.  Thus,  under 
adverse  conditions,  construction  activities  could 
generate  dust  in  excess  of  45  t/d  (50  tons/d)  in  some 
locations. 

Factors  that  would  tend  to  increase  total  amounts 
of  dust  would  include  use  of  the  right-of-way  as  a 
road,  frequent  use  of  dirt  access  roads,  wind  erosion 
on  soil  pulverized  by  traffic,  and  increased  vehicle 
speeds  and  weights.  Factors  that  would  tend  to 
decrease  total  amounts  of  dust  would  include  re- 
duced traffic  on  the  right-of-way,  dirt  access  roads, 
and  gravel  roads;  active  control  of  wind  erosion  and 
of  conditions  that  cause  dust  generation;  rainfall; 
and  the  presence  of  coarsely  textured  soils.  Vehicle 
weights  also  would  influence  dust  emissions;  pipe- 
hauling  trucks  would  stir  up  approximately  seven 
times  as  much  dust  as  pickup  trucks.  Dust  emis- 
sions would  represent  soil  loss;  with  a crosswind, 
large  particles  and  fugitive  dust  would  be  removed 
from  the  right-of-way  and  from  access  roads,  poten- 
tially damaging  soils  and  increasing  reclamation 
problems. 

In  relation  to  standards  of  the  Occupational  Safety 
and  Health  Administration,  the  high  concentrations 
of  respirable  dust  in  dust  plumes  (see  table  27)  in- 
dicate that  under  certain  weather  conditions  and 
high  traffic,  health  of  workers  and  persons  living 
next  to  roads  could  be  affected.  Dust  from  gravel  or 
dirt  roads  may  be  especially  severe  where  traffic  fun- 
nels into  only  one  or  two  gravel  roads  for  an  exten- 
ded period  of  time,  such  as  may  occur  north  of 
Glasgow.  Dust  fall  on  residences  along  these  routes 
may  be  a nuisance. 
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TABLE  27  ESTIMATES  OF  POTENTIAL  FUGITIVE  DUST  EMISSIONS  DURING 
PIPELINE  CONSTRUCTION  ON  FINE  SOILS  AND  IN  AREAS  WHERE 

GRAVEL  ROADS  ARE  COMMON 


Selected  Causes  of 
Dust  Generation 

Amount  of 
Fugitive  Dust^ 

Amount  of 
Respirable  Dust^ 

Assumed 

Conditions 

Pipe-hauling  truck  traffic  on 
the  graded  right-of-way 

Total  amount 

26  tons/mi  of 
right-of-way 

8.1  tons/mi  of 
right-of-way 

10  miles  of  right-of-way  requiring 
330  deliveries;  access  only  at  one 
end;  vehicle  speed  30  mph;  gross 
weight  of  each  truck  70,760  lbs;  no 
rain 

Concentration  in  a 
dust  plume 

216  mg/m^ 

67  mg/m^ 

As  above,  plus:  dust  plume  100  ft 
wide,  30  ft  high;  light  winds  parallel 
to  the  right-of-way;  plume  created 
by  one  pass  of  a loaded  truck 

Traffic  to,  but  not  on,  the 
right-of-way 

11.4  tons/mi  of 
pipeline  built 

4.6  tons/mi  of 
pipeline  built 

Total  travel  estimated  at  four  times 
the  pipe-hauling  mileage  (USDI 
1976);  average  one-way  trip  30  mi; 
one-half  of  travel  on  gravel  roads, 
rest  on  hard-surfaced  roads;  all 
traffic  by  cars  and  pickups;  vehicle 
speed  40  mph 

Wind  erosion  from  100  ft  of  11.1  tons/mi  of  2.8  tons/mi  of  Soil  erodibility  factor,  43  tons/a/yr; 

disturbed  right-of-way  right-of-way  right-of-way  wind  speed  over  12  mph  40  percent 

during  construction  of  time;  soil  pulverizing  not  con- 

sidered 


SOURCE:  USEPA  1977,  OSHA  1978,  DHES  1979a,  Stolen  1980. 

CONVERSIONS;  1 ton  = .9072  t 

1 lb  = 454  gm  = 45,400  mg 
1 mi  = 1.609  km 
1 ft  = .3048  m 
1 in  = 25,400  microns 

NOTE;  Data  in  this  table  assume:  the  silt-clay  fraction  (particle  size  less  than  75  microns)  amounts  to  60  percent  on  newly  exposed  soil,  12  percent  on  gravel  roads;  normal  amounts  of 
rainfall  (except  as  otherwise  noted);  application  of  no  dust  control  measures;  and  that  the  portion  of  fugitive  dust  that  is  respirable  is  0.31  on  dirt  roads,  0.40  on  gravel  roads,  and 
0.25  for  wind  erosion. 

'Consists  of  particles  smaller  than  30  microns. 

’Consists  of  particles  smaller  than  3.5  microns. 

’OSHA’s  8-hour  time-weighted  average  exposure  limit  is  5 mg/mT 


Controlling  dust  through  the  application  of  water 
is  a standard  procedure  where  water  is  available,  and 
could  reduce  dust  emissions  from  gravel  and  dirt 
surfaces  by  up  to  50  percent.  Watering  twice  daily 
with  about  .16  cm  (.06  in)  each  time  on  the  portion  of 
the  right-of-way  subject  to  traffic  (12  m,  or  40  ft) 
would  require  about  38,000  L/km  (16,000  gal/mi)  of 
water  per  day,  an  amount  NBPC  may  have  difficulty 
acquiring. 

OPERATION  IMPACTS 

Climate 

The  pipeline  would  be  unlikely  to  create  any  detec- 
table, long-term  impacts  on  climate. 


Noise 

Noise  from  compressor  stations  would  persist 
throughout  the  life  of  the  pipeline,  degrading  sur- 
rounding environments.  Because  the  planned  com- 
pressor station  sites  are  all  in  rural  areas  with  low 
populations,  few  people  are  likely  to  be  living  near 
the  sites.  However,  noise  from  compressor  stations 
may  create  future  impacts  because  the  pipeline  will 
operate  for  many  years.  Some  stations  may  be 
located  in  or  near  current  or  future  recreation  areas, 
and  cause  a continuous  noise  in  what  is  now  a quiet 
environment.  NBPC  estimates  that  noise  levels  at 
property  boundaries  will  be  about  65  decibels. 
(Noise  levels,  as  they  affect  people,  are  commonly 
measured  in  terms  of  an  A-weighted  decibel  scale. 
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or  dBA.)  A level  of  35  dBA  (which  is  slightly  above 
that  of  background  environmental  noise  in  a rural  en- 
vironment) is  also  the  level  at  which  slight  distur- 
bance would  occur  for  someone  sleeping  outdoors. 
Thus,  35  dBA  represents  the  level  at  which  noise 
would  begin  to  adversely  affect  persons  seeking  a 
quiet,  natural  environment.  Compressor  noise  would 
be  reduced  to  this  level  at  about  2.3  km  (1.4  mi)  from 
the  station,  thus  affecting  an  area  of  about  16  km^ 
(6.2  mi^),  if  nothing  were  to  obstruct  sound  transmis- 
sion (Stolen  1980).  It  is  unlikely  that  there  would  be 
adverse  effects  on  the  health  of  persons  living  within 
this  zone;  however,  station  noise  would  be  likely  to 
influence  future  decisions  to  construct  homes  near- 
by. 

Compressor  stations  would  undergo  a 
maintenance  procedure  called  a “blowdown”  ap- 
proximately once  a year.  (Blowdowns  are  the  venting 
of  gas  through  valves.)  During  each  blowdown,  noise 
would  be  audible  for  five  minutes  across  distances 
of  up  to  several  miles.  Blowdowns  also  would  occur 
if  an  emergency  required  pressure  in  the  pipeline  to 
be  reduced.  Noise  from  blowdowns,  as  well  as  from 
normal  operations  of  the  compressor  stations,  could 
adversely  affect  wildlife  (see  the  “Wildlife  and 
Habitats”  section  of  this  chapter). 


Air  Quality 

The  three  compressor  stations  that  eventually 
would  be  needed  in  Montana  would  produce  a 
number  of  pollutants,  the  most  important  of  which 
would  be  nitrogen  oxides  (NOx).  Because  of  the 
area’s  presently  clean  air  and  the  potential  Class  I 
status  of  the  Fort  Peck  Reservation,  NOx  emissions 
may  degrade  air  quality  (as  it  is  defined  by  PSD 
regulations).  Nitrogen  oxides  include  nitrogen  diox- 
ide (NO2),  a pollutant  that  reduces  visibility  and 
causes  brownish  streaks  in  plumes,  contributes  to 
the  acidification  of  lakes,  and  can  interfere  with 
human  health  at  concentrations  as  low  as  .08  ppm 
(DHES  1979b).  Other  nitrogen  oxides  that  would  be 
emitted  would  change  into  nitrogen  dioxide  after 
release  into  the  atmosphere.  Table  28  compares 
emissions  from  compressor  stations  with  emissions 
from  other  sources  already  affecting  the  region.  Car- 
bon monoxide  and  hydrocarbon  compressor  station 
emissions  would  have  little  effect  on  air  quality 
(USDI  1976). 

NBPC  would  need  permits  from  EPA  and  DHES 
before  building  compressor  stations,  largely 
because  of  the  NOx  emissions.  Regulations  concer- 
ning NOx  currently  are  being  changed;  the  results  of 


TABLE  28  COMPARISON  OF  EMISSIONS  FROM  SOME  POINT-SOURCE  FACILITIES 
AND  FROM  FUGITIVE  DUST  IN  EASTERN  MONTANA  WITH  PROJECTED  EMISSIONS 
FROM  NORTHERN  BORDER  PIPELINE  COMPRESSOR  STATIONS  (tons/yr) 


Source 

Sulfur 

Dioxide 

Particulates 

Nitrogen 
Oxides  (NOx) 

Hydrocarbons 

Carbon 

Monoxide 

Existing  Sources 

Montana-Dakota  Utilities, 
Sidney  (50  megawatt  electrical 
power  plant) 

2,372 

430 

2,123 

48 

161 

Holly  Sugar,  Sidney  (refinery) 

226 

116 

109 

1 

9 

Fugitive  dust  from  six  south- 
east Montana  counties^ 

— 

85,200 

— 

— 

— 

Compressor  Stations 

One  station,  no  emission 
controls^ 

0 

22 

657 

70 

184 

Three  stations  combined 

0 

66 

1,971 

210 

552 

One  station,  assuming  25 
percent,  NOx  emission  control** 

493 

SOURCE:  ONES  1979b  and  Stolen  1980. 

CONVERSIONS:  1 ton  = 907.2  kg 

NOTE:  ” indicates  not  applicable. 

'Unavailable. 

’Other  data  unavailable.  Emissions  are  probably  similar  in  northeast  Montana. 

'With  two  16,000  hp  gas  turbine  compressors  at  each  site  (NBPC  1979e). 

‘These  controls  probably  would  be  needed  to  meet  the  EPA  stack  emission  standard  ot  150  ppm  (Stolen  1980). 
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a recent  court  case  will  require  more  stringent 
regulations,  and  EPA  is  transferring  regulatory  func- 
tions to  DHES.  DHES  is  considering  an  hourly  stan- 
dard which,  if  adopted,  would  make  Montana’s  NOx 
standards  stricter  than  the  national  standards. 

Two  air  quality  reviews  currently  would  be  needed 
for  each  station— a Prevention  of  Significant 
Deterioration  review  to  ensure  that  presently  clean 
air  remains  so,  and  a New  Source  Review  to  ensure 
that  up-to-date  pollution  control  devices  are  used  on 
the  compressor  turbines.  In  addition,  because  EPA 
will  soon  (probably  in  1980)  have  visibility  regula- 
tions applicable  to  the  Medicine  Lake  Class  I area,  a 
review  of  the  possible  effects  of  locating  a station 
nearby  may  be  needed.  Permit-related  decision  mak- 
ing by  EPA  and  DHES  would  involve  monitoring  ex- 
isting air  quality,  modelling  potential  impacts,  and 
determining  the  necessary  level  of  pollution  con- 
trols. 

Decisions  about  allowable  compressor  station 
emissions  would  be  based  on  established  allowable 
limits  for  stack  emissions.  A new  EPA  standard 
allows  NOx  concentrations  of  150  ppm  in  stack  ex- 
haust gases,  and  will  apply  as  the  upper  limit  under 
the  New  Source  Review.  EPA  and  DHES  may  require 
stricter  controls  under  the  PSD  permit  review, 
especially  if  the  Fort  Peck  Reservation  receives 
Class  I status.  With  no  emission  controls,  stack  ex- 


haust from  the  compressors  would  probably  contain 
about  200  ppm  NOx  (Stolen  1980). 

An  initial  modeling  study,  which  used  emission 
rates  lower  than  allowed  by  the  new  standard  and 
lower  than  the  estimated  emissions  in  table  28, 
predicted  that  ground-level  concentrations  near  sta- 
tions may  reach  one-fifth  the  national  ambient  stan- 
dard of  .05  ppm  NOx  (USDI  1976).  Since  the  new  EPA 
stack  concentration  standard  may  allow  emissions 
above  those  used  in  the  initial  modelling  study,  com- 
pressor stations  may  increase  local  NOx  concentra- 
tions substantially,  relative  to  the  national  ambient 
standard.  In  most  parts  of  the  U.S.  the  new  EPA 
stack  standard  for  NOx  is  75  ppm,  but  in  “arid  and 
remote  areas’’  it  is  150  ppm  (EPA  1979).  This  is 
because  pollution  control  technology  that  is  needed 
to  attain  the  75  ppm  standard  probably  would  require 
large  amounts  of  clean  water  (“wet  controls’’),  which 
would  be  expensive  to  obtain  in  arid  and  remote 
areas.  However,  NBPC  has  said  stations  will  be  able 
to  meet  Class  I standards  without  using  such  con- 
trols (NBPC  1979f). 

Total  NOx  emissions  from  NBPC  compressors, 
assuming  25  percent  emission  control,  would  be 
about  70  percent  of  that  coming  from  the  main  point- 
source  facility  in  the  area,  the  MDU  plant  in  Sidney 
(Stolen  1980).  However,  the  three  compressor  sta- 
tions would  be  about  89  km  (55  mi)  apart. 


ROUTE  COMPARISON 


The  routes  differ  with  respect  to  the  planned  loca- 
tions of  compressor  stations.  In  some  cases,  sta- 
tions are  close  to  Class  I areas  or  other  emission 
sources.  Station  2 on  the  Proposed  Route  would  be 
about  64  km  (40  mi)  south  of  the  Coronach  Power 
Plant,  which  is  being  built  in  Canada.  Station  3 on 
the  Proposed  Route  would  be  located  near  the 
Medicine  Lake  Class  I area  (see  map  I);  if  the  Pro- 
posed Route  is  used,  dust  generated  during  con- 
struction of  this  station  might  affect  visibility  at 
Medicine  Lake.  All  three  compressor  stations  on  the 
Proposed  Route  would  be  located  in  or  near  the  Fort 
Peck  Indian  Reservation;  if  the  reservation  receives  a 
Class  I designation  in  advance  of  construction, 
changes  may  be  required  in  compressor  station 
design.  Station  1 on  the  Alternative  Routes  would  be 
about  16  km  (10  mi)  upwind  of  Glasgow,  and  Station 
3 would  be  close  to  the  Sidney  area.  Air  quality  is 


slightly  lower  at  these  towns  than  elsewhere  along 
the  routes. 

Because  the  Alternative  Routes  are  more  accessi- 
ble than  the  Proposed  Route,  construction  dust 
would  be  less  significant  along  either  of  the 
former— except  in  the  area  immediately  east  of  the 
Fort  Peck  Dam,  where  soils  are  highly  erodible.  At 
the  same  time,  emissions  from  construction  equip- 
ment would  be  somewhat  higher  if  the  Alternative 
Routes  are  used,  because  the  Milk  and  Missouri  river 
crossings  would  require  more  complicated  con- 
struction activities. 

There  would  be  a long-term,  slight  increase  in 
noise  levels  in  the  Bitter  Creek  Wilderness  Study 
Area  along  the  Proposed  Route;  the  noise  would  be 
caused  by  aerial  surveillance  of  the  pipeline  and 
vehicle  use  of  access  roads  and  the  right-of-way. 
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CONCLUSIONS 


Construction  temporarily  would  increase  noise 
levels  in  the  region,  particularly  in  the  vicinity  of  the 
right-of-way.  Noise  from  compressor  stations  would 
degrade  immediately  surrounding  environments  for 
the  life  of  the  pipeline.  This  would  be  a local  impact 
that  would  affect  land  use  values  (especially  recrea- 
tional quality)  and  may  affect  wildlife  habitat  and 
habitat  use;  it  should  not  affect  human  health.  Noise 
from  compressor  stations  could  be  reduced  by  siting 
stations  in  depressions  or  between  hills,  and  by  in- 
stalling additional  muffling  equipment  and  using 
double  walls  on  compressor  station  buildings 
(Cleveland  1972). 

Construction  activities  temporarily  would 
generate  sizeable  quantities  of  dust  that  may 
degrade  local  air  quality  and  aesthetic  values,  and 
possibly  interfere  with  reclamation  efforts  by  caus- 
ing significant  soil  loss  in  some  areas.  The  amount 
of  dust  generated  during  construction  could  be 
reduced  by  limiting  the  length  of  transportation  and 


commuting  routes  that  are  constructed  on  fine,  dry 
soils,  by  using  existing  roads  as  much  as  possible, 
and  by  using  dust  suppression  methods  (such  as 
watering),  especially  near  residences. 

Compressor  stations  would  make  a long-term  in- 
cremental contribution  to  emissions  (especially  of 
nitrogen  dioxide)  in  northeast  Montana.  There  may 
also  be  local  degradation  of  air  quality  near  com- 
pressor stations  if  the  Fort  Peck  Indian  Reservation 
receives  Class  I air  quality  status  and  if  the  stations 
do  not  include  emission  controls  beyond  those  pro- 
posed by  NBPC.  Emissions  of  nitrogen  dioxide  from 
compressor  stations  could  be  reduced  through  the 
use  of  pollution  control  technology  beyond  that  re- 
quired by  the  new  EPA  stack  standard  (150  ppm)  for 
pipeline  compressor  emissions.  DNRC  recommends 
that  DHES  study  the  economic  feasibility  of  install- 
ing “wet  control”  technology  to  reduce  nitrogen 
dioxide  emissions  if  NBPC  cannot  meet  the  more 
strict  75  ppm  standard. 


SOILS  AND  VEGETATION 

EXISTING  ENVIRONMENT 


SOILS 

Soils  in  the  arid  to  semiarid  region  of  northeast 
Montana  range  from  leached  and  thin  soils  overlying 
rough,  gullied  land  to  deep  and  fertile  grassland 
soils  overlying  level  to  gently  rolling  terrain.  These 
two  general  soil  categories  appear  in  large 
geographical  units  within  which  smaller  outcrops  of 
more  specific  soil  types  occur. 

Soils  along  the  Northwest  Leg  are  thin  to 
moderately  thick,  susceptible  to  salinity  problems, 
and  found  on  undulating  topography.  As  the  Pro- 
posed Route  enters  Valley  County  at  Frenchman 
Creek  the  soils  do  not  change,  but  the  topography 
changes  to  deep  creek  valleys  and  gullied 
ridgetops— a topography  commonly  referred  to  as 
badlands.  The  route  continues  through  badlands  un- 
til it  enters  the  more  fertile,  level  lands  characteriz- 
ing eastern  Valley  County  and  most  of  Roosevelt 
County.  However,  portions  of  the  fertile  soils  have  a 
very  fine,  sandy  texture,  a high  salt  content,  and 
traverse  areas  with  high  water  tables. 

From  Frenchman  Creek  to  the  Missouri  River, 
soils  along  the  Alternative  Routes  are  similar  to 
those  of  the  Northwest  Leg,  except  in  a small  area  of 
badlands  near  Frenchman  Creek  and  on  a few  steep 
valley  walls.  After  the  Missouri  River  crossing,  the 
Missouri  Breaks  dominate  the  area.  The  breaks,  an 


area  of  rough,  gullied  land  overlain  with  thin  to 
moderately  deep  soils,  extend  east  through  McCone 
County  into  Richland  County.  The  eastern  portion  of 
Richland  County  contains  fertile,  deep  grassland 
soils  that  are  much  the  same  as  those  in  Roosevelt 
County  along  the  Proposed  Route. 

Table  29  shows  how  the  soil  types  described 
above  react  to  three  problems  likely  to  occur 
because  of  the  pipeline:  wind  and  water  erosion  and 
difficulty  revegetating  disturbed  soils.  The  table 
treats  each  soil  problem  separately,  although  the 
problems  may  occur  simultaneously. 

VEGETATION 

Precipitation  in  the  form  of  rain  and  snow,  which 
totals  from  30  to  41  cm  (12  to  16  in)  per  year,  is  pro- 
bably the  limiting  factor  for  native  plant  production 
in  eastern  Montana.  In  addition,  a number  of  the 
soils  along  the  pipeline  corridors  resist  water  in- 
filtration and  percolation,  increasing  runoff.  Thus,  in 
many  soils,  there  is  little  water  available  for  plants. 
These  conditions  have  produced  a short,  dense 
grassland  consisting  principally  of  blue  grama, 
needle-and-thread,  and  western  wheat-grass. 
Species  vary  drastically  from  site  to  site  over  very 
short  distances.  (See  USDI  1976  for  a more  detailed 
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discussion  of  grassland  plant  communities.) 

Most  relatively  flat  grassland  sites  have  been  con- 
verted to  dryland  farming  of  crops  such  as  spring 
wheat.  Crops  grown  near  creeks  and  rivers  are  com- 
monly irrigated.  Grassland  soils  less  suitable  for 
crops  are  used  as  rangeland.  Sagebrush  (silver  sage 
and  big  sage)  is  scattered  throughout  the 
rangelands. 

Plant  associations  of  particular  importance  in  the 
area  are  those  that  are  comparatively  rare,  have  high 
productivity,  or  are  sensitive  to  disturbance.  For  ex- 
ample, riparian  vegetation  is  scattered  throughout 
the  study  area  along  rivers  and  creeks.  The  Missouri 
and  Milk  river  bottoms  contain  well-developed  cot- 
tonwood stands  with  a shrub  understory.  In  some 
places  stream  valley  vegetation  is  thick  and  covers  a 


relatively  large  land  area;  in  others  it  consists  of 
isolated  stands  of  cottonwood  trees.  Deciduous 
coulees,  dominated  by  box  elder  and  green  ash,  oc- 
cur in  scattered  drainages  of  ephemeral  streams, 
especially  in  the  eastern  portions  of  the  routes,  and 
provide  valuable  wildlife  habitat.  The  coulee  vegeta- 
tion is  sensitive  to  disturbance  and  takes  many  years 
to  recover.  Other  examples  of  sensitive  areas  are 
sand  dunes,  which  may  contain  locally  unique 
vegetation,  and  aspen  groves,  which  are  rare. 

Table  30  lists  types  of  vegetation  along  the  routes 
that  may  be  disturbed  by  the  pipeline,  their  relative 
productivity,  and  ability  to  recover  from  disturbance. 
Using  this  information,  each  vegetation  type  was 
assigned  a recovery  rating  that  indicates  its  suitabili- 
ty for  pipeline  siting. 


TABLE  29  SOILS  IN  THE  PIPELINE  IMPACT  AREA  THAT  ARE 
SUSCEPTIBLE  TO  EROSION  AND  REVEGETATION  PROBLEMS 


Existing  Erosion  Problems^ 

Revegetation  Problems  after 

Soil  Disturbance^ 

Soil 

Normal  Water 

Normal  Wind 

Characteristics 

Erosion 

Erosion 

Soils  on  steep 
slopes  (above  9 
percent 

Severe 

Slight 

Severe 

Shallow  soils 
(less  than  24  in) 

Moderate 

Moderate 

Severe 

Deep  soils 
(24  in  and  above) 

Slight 

Slight 

Slight 

Fine,  sandy  soils 

Slight 

Moderate 

Severe 

Saline,  sodic  soils 

Moderate 

Moderate  to 

Severe 

(by  SCS  standards) 

severe 

Marshy  or 
perpetually 
saturated  soils 

Slight 

Slight 

Slight 

SOURCE:  Nichols  and  Noel  1980. 

CONVERSIONS:  1 a = .4047  ha 

1 in  = 2.54  cm 
1 ton  = .9072  t 

'Susceptibility  to  erosion  under  natural  conditions,  i.e.  when  soils  are  vegetated.  Severe  = more  than  5 tons/aVyr;  moderate  = 2 to  5 tons/a/yr; 
slight  = less  than  2 tons/a/yr.  Severity  of  erosion  is  based  on  degree  and  length  of  slope,  length  of  area  with  respect  to  exposure  to  wind, 
depth  and  texture  of  soil,  and  ability  of  the  soil  to  recover  after  topsoil  loss  (Wischmeir  and  Smith  1978). 

’Severe  = more  than  two  seasons  to  attain  40  percent  cover;  slight  = less  than  two  seasons  to  attain  40  percent  cover. 


72 


TABLE  30  PRODUCTIVITY  AND  RECOVERY  RATINGS  FOR 
VEGETATION  TYPES  ALONG  THE  POSSIBLE  PIPELINE  ROUTES 


Vegetation 

Livestock  Forage 
Productivity 

Cropland 

Productivity 

Restoration 

Recovery 

Type 

Rating^ 

Rating^ 

Time  (yrs)^ 

Rating’ 

Irrigated  cropland 

— 

5 

2 

1 

Dry  cropland 

— 

4 

10 

2 

Sagebrush-grasslands 

4 

— 

40-60 

3 

Riparian  cottonwoods 

4 

— 

50-60^ 

5 

Deciduous  coulees 

3 

— 

45-55^ 

1 

Wetlands 

5 

— 

5 

1® 

SOURCE:  Nichols  and  Noel  1980. 

’Productivity  ratings  are  on  a relative  scale  from  1 (low)  to  5 (high). 

^Sources  for  these  estimates  are:  Surface  Mining  and  Reclamation  Act  of  1977  (30  USC  1201),  Whitman  et  al.  1943,  Nelson  1961,  and  Crabtree 
et  al.  1978. 

'Recovery  following  disturbance  is  rated  on  a scale  of  1 (most  rapid)  to  5 (slowest). 

'Trees  will  not  be  allowed  to  grow  on  the  permanent  right-of-way  while  the  pipeline  is  in  operation. 

'Assuming  pothole  seals  that  would  cause  draining  are  not  broken. 


IMPACTS 


The  pipeline’s  adverse  impacts  would  include  loss 
of  soil  and  vegetation  from  right-of-way  clearing,  soil 
compaction,  mixing  of  soil  horizons,  and  erosion. 
These  impacts  are  interrelated;  for  example,  a 
decrease  in  fertility  caused  by  horizon  mixing  would 
slow  revegetation  and  could  significantly  increase 
erosion  rates.  Areas  where  adverse  impacts  on  soils 
are  likely  and  areas  that  contain  sensitive  plant  com- 
munities would  recover  from  disturbance  more  slow- 
ly than  would  other  areas. 

DIRECT  VEGETATION  LOSS 

During  pipeline  construction,  vegetation  would  be 
cleared  from  the  30.5-m-wide  (100-ft-wide)  construc- 
tion right-of-way  and  from  firebreaks  at  the  edge  of 
the  right-of-way  through  cropland  (NBPC  1974). 
Clearing  would  destroy  vegetation  where  roots  are 
bladed  and  damage  vegetation  where  light  blading 
occurs.  In  places  where  the  construction  right-of- 
way  is  narrower  than  30.5  m (100  ft),  the  impacts  on 
vegetation  would  be  proportionately  smaller.  Im- 
pacts would  be  greater  where  a wider  right-of-way 
would  be  needed;  for  example,  at  the  Missouri  River 
crossing  the  right-of-way  may  be  as  wide  as  180  m 
(600  ft).  Locally  important  riparian  vegetation  could 
be  destroyed  at  stream  crossings.  (See  chapter  three 
for  a description  of  right-of-way  width  requirements.) 

Other  important  impacts  of  clearing  would  include 
the  loss  of  dense  patches  of  sagebrush  and  vegeta- 


tion in  wetland  areas  (especially  if  pothole  seals  are 
broken  and  wetlands  drained)  and  damage  to  threat- 
ened plant  species  and  their  habitat.  One  plant 
species  and  one  plant  subspecies  in  Montana  are 
threatened— Carex  parryana,  a sedge,  and  Rorippa 
calycina  var.  calycina,  a subspecies  of  a cress  (Ayen- 
su  and  De  Fillips  1978).  Both  occur  in  moist,  low 
areas  of  eastern  Montana,  and  individual  plants  or 
groups  of  plants  could  be  destroyed  by  clearing.  At 
present,  neither  of  these  plants  has  been  identified 
along  any  route  nor  have  studies  been  done  to  find 
them. 

Erosion  caused  by  construction  could  damage  or 
destroy  vegetation  by:  (1)  exposing  roots,  causing 
plant  dehydration,  (2)  burying  plants  with  sediment, 
and  (3)  carrying  away  seed  produced  by  native 
vegetation  or  planted  during  reclamation.  At  river 
crossings,  construction  activities  could  disrupt 
streambanks  and  streambeds,  increasing  the 
likelihood  of  washouts  and  burial  of  plants  by 
sediments.  Wide  rights-of-way  at  crossings  of  large 
watercourses  (such  as  the  Missouri  and  Milk  rivers) 
would  greatly  increase  the  area  susceptible  to  ero- 
sion and  vegetation  damage. 

During  pipeline  operation,  NBPC  proposes  to  keep 
the  permanent  right-of-way  free  of  all  trees  and  tall 
shrubs  to  help  in  surveillance  of  the  line  and  to  pro- 
vide access  for  maintenance.  The  control  of  vegeta- 
tion growth  would  result  in  a long-term  loss  of  pro- 
ductivity and  in  loss  of  wildlife  habitat  in  areas  such 
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as  sagebrush  flats  and  riparian  forests.  Vegetation 
loss  also  would  be  long  term  at  the  sites  of 
microwave  towers,  block  valves,  and  compressor 
stations. 

Damage  to  vegetation  from  contaminated 
hydrostatic  test  water  could  be  comparable  to 
losses  that  would  result  from  a minor  oii  spill  if  the 
water  is  discharged  on  vegetated  areas  (DNRC 
1979a).  Erosion  at  discharge  points  also  could 
damage  vegetation. 

Gas  leaks  and  explosions  during  pipeline  opera- 
tion could  destroy  vegetation  and  disturb  soils 
within  a radius  of  90  to  400  m (300  to  1,300  ft)  from 
the  source  of  the  explosion  (USDI  1976).  Fire 
resulting  from  an  explosion,  if  not  controlled,  could 
burn  large  areas  of  grassland  and  cropland.  Burns 
would  be  most  damaging  if  they  caused  a loss  of 
vegetative  cover  that  subsequently  increased  wind 
and  water  erosion.  However,  the  probability  of  fires 
caused  by  leaks  is  low. 

If  pipe  were  to  be  removed  when  the  project 
ceases  operation,  it  would  take  time  to  reestablish 
both  the  vegetation  disturbed  by  pipe  removal  and 
the  vegetation  whose  growth  had  been  controlled 
during  operation. 

EROSION 

The  loss  of  soil,  particularly  topsoil,  because  of 
wind  and  water  erosion  would  be  accelerated  by:  (1) 
the  removal  of  vegetation  during  right-of-way  and 
firebreak  clearing,  (2)  construction  practices  that 
would  increase  slope  length  or  gradient,  (3)  the  mix- 
ing of  soil  horizons  during  trenching  and  backfilling, 
and  (4)  the  compaction  of  soils  by  construction 
equipment.  Of  these,  the  loss  of  vegetation  from 
clearing  would  cause  the  most  severe  problems.  In 
addition,  wind  erosion  would  be  increased  by  the  ex- 
posure of  calcareous  subsoils,  which  are  abundant 
in  eastern  Montana,  and  by  exposure  of  any  soil  in 
late  winter  and  early  spring. 

Table  29  (p.  72)  categorizes  the  severity  of  existing 
erosion  that  occurs  naturally  on  northeast  Montana 
soils.  In  the  table,  severe  soil  erosion  is  rated  at  ap- 
proximately 11  t/ha/yr  (5.0  tons/a/yr).  Construction 
along  the  pipeline  right-of-way  would  remove  vegeta- 
tion, destroy  natural  soil  stability,  and  expose  long 
stretches  of  disturbed  subsoils.  The  combination  of 
these  factors  would  increase  the  potential  of  wind 
and  water  erosion  from  five  to  twelve  times, 
regardless  of  the  severity  of  soil  erosion  before 
pipeline  construction  (Nichols  and  Noel  1980).  Table 
33  (p.  78)  shows  the  miles  along  the  Proposed  and 
Alternative  routes  that  are  within  the  different  wind 
and  water  erosion  impact  categories.  The  locations 
of  the  impact  categories  along  the  routes  are  shown 
in  map  IX.  Erosion  rates  of  soils  in  these  categories. 


assuming  a “worst  case”  situation  (failure  of 
reclamation),  could  be  as  high  as  96  t/ha/yr  (43 
tons/a/yr)  with  severe  water  erosion,  22  t/ha/yr  (10 
tons/a/yr)  with  slight  to  moderate  water  erosion,  140 
t/ha/yr  (63  tons/a/yr)  with  severe  wind  erosion,  and  90 
t/ha/yr  (40  tons/a/yr)  with  slight  to  moderate  wind  ero- 
sion. 

Traffic  on  access  roads  and  the  right-of-way  could 
break  down  soil  and  generate  dust,  which  could  then 
be  carried  away  by  wind.  Dust  loss  from  roads  is  dif- 
ficult to  estimate  and  would  vary  greatly  (see  the 
“Climate,  Air  Quality,  and  Noise”  section  of  this 
chapter).  However,  up  to  74  t/ha  (33  tons/a)  of  soil 
could  be  removed  from  the  traffic  lanes  of  the  right- 
of-way  as  a result  of  trucks  hauling  pipe  (Stolen 
1980).  Soil  loss  caused  by  traffic  would  thus  add  to 
potential  soil  problems  in  some  areas. 

Unpaved  access  roads  used  for  surveillance  and 
maintenance  during  pipeline  operation  would  pre- 
sent moderate  wind  and  water  erosion  hazards 
throughout  the  life  of  the  project;  however,  this 
hazard  could  be  greatly  reduced  through  the  use  of 
proper  road  maintenance  techniques  (DNRC  1979a). 

The  extent  and  severity  of  soil  loss  from  wind  and 
water  erosion  would  depend  largely  on  the  success 
of  reclamation,  the  particular  reclamation  techni- 
ques employed,  and  the  amount  of  time  it  would  take 
to  reestablish  a permanent,  stable  vegetative  cover. 
Some  erosion  would  occur  in  areas  of  steep  slopes 
and  high  winds,  regardless  of  the  specific  reclama- 
tion measures  used. 


SOIL  COMPACTION 

Soils  along  the  pipeline  route  would  be  com- 
pacted by  heavy  equipment  during  construction  and 
operation.  Compaction  would  do  the  most  damage 
when  soils  are  wet,  and  easily  compacted  soils  may 
be  irreversibly  altered. 

In  a clay  soil,  seventy  percent  of  compaction  pro- 
bably would  occur  within  the  first  five  passes  of 
equipment,  with  the  maximum  change  occurring  be- 
tween 12  and  26  cm  (4.8  and  10  in)  below  the  soil  sur- 
face (Raghavan  et  al.  1977).  In  Minnesota  clay-loam 
soils,  compaction  decreases  pore  volume  by  10  per- 
cent in  the  upper  30  cm  (12  in)  of  soil  (Voorhees 
1977).  A reduction  in  pore  volume  typically  would:  (1) 
reduce  the  amount  of  moisture  available  to  plants, 
(2)  increase  runoff  and  erosion,  and  (3)  reduce  the 
moisture-holding  capacity  of  soils.  Plants  in  com- 
pacted soil  are  less  efficient  at  absorbing  nutrients 
and  water  than  are  plants  in  uncompacted  soil, 
because  in  the  former,  root  diameter  generally  is  in- 
creased and  root  length,  surface  area,  and  penetra- 
tion depth  generally  are  decreased. 

Compacted  soils  will  present  less  of  a problem  in 
cropland  areas  than  in  rangeland  areas.  In  cropland 
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IX.  SOILS  AND 
VEGETATION 
CONCERNS 


AREAS  OF  POTENTIAL  SOIL  PROBLEMS 
Severe  water  erosion 
Severe  wind  erosion 
Severe  wind  and  water  erosion 
Sodic  or  saline  soils 


PROBABLE  RATE  OF  REVEGETATION 


Class 

Vegetation  type 

Severity  of  hazard 

1 

Irrigated  crops 

Quick  reclamation;  only 
one  season's  production 
lost  If  topsoil  is 
separated  during 
trenching 

2 

Dryland  crops 

Reclamation  fairly  rapid; 
impacts  would  probably 
not  last  more  than 
several  years  after  con- 
struction if  topsoil  were 
separated  during  trench- 
ing. 

3 

Sagebrush  • 
grassland 

Extremely  slow  revege- 
tation for  sagebrush; 
fairly  rapid  for  grass- 
lands if  proper  reclama- 
tion techniques  are  used 

4 

Riparian 

Loss  for  project  life  and 
years  beyond  because 
right-of-way  would  be 
maintained  clear  of  trees 
and  tall  shrubs 

SOURCE.  Compiled  by  Pat  Nicbols  and  Duane  Noel  with  information  from 
OCA  1979.  NBPC  1979d.  and  USOA  1979b. 
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areas  most  compaction  problems  will  be  reduced  im- 
mediately following  cultivation  after  pipeline  con- 
struction; rangeland  compaction  problems  could  be 
reduced  by  reclamation. 

HORIZON  MIXING 

NBPC  proposes  to  single  trench  (not  separate  top- 
soil and  subsoil)  on  approximately  79  percent  of  the 
Proposed  Route,  and  to  double  trench  (separate  top- 
soil and  subsoil)  on  the  remaining  21  percent  of  the 
route,  where  soils  are  thin  on  publicly  owned  land 
(such  as  the  badlands)  or  where  private  landowners 
so  request  (Brunsvold  1979). 

Single  trenching  would  irreversibly  mix  distinct 
soil  horizons,  thus  changing  soil  porosity, 
permeability,  infiltration  rates,  pH,  and  fertility.  The 
most  relevant  information  on  the  possible  effects  of 
this  practice  has  been  gathered  from  strip  mine 
reclamation  studies,  which  have  shown  that  plant 
establishment  and  growth  are  inhibited  by  mixing 
topsoils  and  subsoils  (Power  et  al.  1978,  Halvorson 
and  Rhoades  1974).  If  heavy  clay  subsoils  are 
brought  to  the  surface,  permeability  would  be 
critically  reduced.  At  the  other  extreme,  coarse  sand 
and  gravel  subsoils  are  so  permeable  as  to  almost 
eliminate  moisture  and  nutrient  retention  for  plant 
use.  Studies  by  Power  et  al.  (1978)  in  the  Northern 
Great  Plains  indicated  potential  cropland  productivi- 
ty losses  of  up  to  30  percent  and  range  losses  of  up 
to  50  percent  due  to  soil  horizon  mixing.  This  effect 
would  persist  for  over  eight  years,  according  to 
Power  et  al.  (1976). 

With  respect  to  soil  fertility  and  plant  productivity, 
the  main  difference  between  topsoil  and  subsoil 
quality  is  that  surface  soils  contain  organic  matter. 
Organic  matter  improves  soil  physical  properties,  ex- 
hibits a high  cation  adsorption  capacity  (the  ability 
of  a soil  to  hold  useful  nutrients  such  as  nitrogen, 
potassium,  and  phosphorus),  and  provides  readily 
available  nutrients.  The  cation  adsorption  capacity  is 
between  two  and  thirty  times  as  great  for  organic 
matter  as  for  mineral  soils.  In  addition,  organic  mat- 
ter holds  nutrients  “looseiy,”  so  that  plant  roots  can 
easily  absorb  them.  The  physical  properties  of  soil 
are  enhanced  by  any  increase  in  the  tendency  of  soil 
to  form  friable  soil  aggregates.  The  net  result  of  in- 
creased organic  matter  content  is  to  make  soils  less 
vulnerable  to  erosion,  more  fertile,  and  able  to  ab- 
sorb more  water  and  release  it  to  plants. 

The  environment  of  soil  microorganisms,  which 
are  important  to  soil  quality,  is  improved  by  the 
presence  of  organic  matter.  These  organisms  play  a 
paramount  role  in  nutrient  cycles.  Living  organic 
matter  in  range  topsoil,  along  with  seeds  and 


rhizomes  of  native  vegetation,  would  be  lost  by 
single  trenching.  If  retained  by  double  trenching, 
these  materials  would  contribute  to  more  rapid 
revegetation  by  native  species.  The  amount  of 
organic  matter  needed  to  realize  a difference  in  soil 
physical  properties  is  small;  in  northeast  Montana, 
organic  matter  in  topsoils  comprises  between  1 and 
6 percent  of  topsoil,  with  the  average  surface  soil 
containing  about  3 percent  organic  matter  (USDA 
1979d).  Keeping  topsoils  intact  through  double 
trenching,  in  combination  with  the  other  mitigative 
measures,  would  greatly  increase  the  iikelihood  of 
complete  reclamation. 

If  single  trenching  is  used  in  areas  where  the  sub- 
soil contains  substantial  amounts  of  sodium,  pro- 
ductivity will  be  reduced.  Table  31  shows  that  cover- 
ing sodium-contaminated  mine  spoils  with  nonsodic 
material  improves  plant  production.  Table  31  also  in- 
dicates the  importance  of  topsoil  replacement;  for 
example,  under  “A”,  more  spring  wheat  was  pro- 
duced with  20  and  60  cm  (8  and  24  in)  of  topsoil  than 
with  either  nonsodic  subsoils  or  mixed  soils  ex- 
posed to  the  surface.  Table  32  supplies  additional 
confirmation  of  the  value  of  replacing  even  small 
amounts  of  topsoil. 


SOIL  SUBSIDENCE  OVER  THE 
PIPELINE  TRENCH 

The  trench  would  be  backfilled  to  the  same  level 
as  adjacent  terrain,  except  at  the  center  of  the 
trench,  where  a 13-  to  18-cm  (5-  to  7-in)  crown  would 
be  left  to  compensate  for  settling.  Moisture  and  the 
weight  of  soil  would  cause  a gradual  settling  of  this 
mound,  theoretically  bringing  the  land  back  to  its 
natural  appearance  within  one  year.  Most  soils, 
whether  compacted  or  not,  would  settle  at  about  the 
same  rate  after  backfilling.  Halvorson  (1980)  found 
18  cm  (7  in)  of  subsidence  over  a 4.6-m-deep  (15-ft- 
deep)  trench  in  a variety  of  North  Dakota  soils  after 
one  year. 

In  reality,  after  a five-year  period  some  soils  along 
the  pipeline  probably  would  have  subsided  more 
than  others.  An  existing  30-cm  (12-in)  gas  pipeline 
right-of-way  in  northeast  Montana  rangeland 
presently  is  higher  than  its  surroundings  in  some 
areas,  and  lower  than  adjacent  land  in  others. 
However,  the  trenched  area  is  no  longer  visible  on 
cropland  (Nichols  and  Noel  1980). 

Soil  mounded  over  the  trench  temporarily  would 
cause  stress  to  plants  because  of  drying  of  soil  or 
decreased  water  infiltration.  In  addition,  depression 
along  the  trench  on  hillsides  could  increase  water 
erosion  through  channeling  and  runoff. 
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TABLE  31  FIRST  HARVEST  YIELDS  OF  SEVERAL  CROPS,  INDICATING  THE  EFFECTS  OF 
DIFFERENT  THICKNESSES  OF  NONSODIC  SUBSOIL  AND  TOPSOIL  SPREAD  OVER 

SODIC  MINE  SPOILS  IN  NORTH  DAKOTA  (kg/ha) 

Subsoil  Thickness  (cm) 


10 

30 

50  70  90  110 

A.  Spring  wheat  grain  yields 

130 

150 

0 

800 

1062 

1196 

1290 

1263 

1250 

1317 

1250 

20 

1606 

1915 

1956 

1942 

1982 

1949 

2029 

1922 

60 

1962 

2016 

2050 

2050 

1935 

2009 

2076 

2130 

Mixed' 

1055 

1344 

1472 

1505 

1559 

1478 

1512 

1452 

B.  Alfalfa  (first  cutting) 


0 

108 

466 

805 

970 

829 

691 

834 

869 

20 

720 

637 

1244 

1152 

1344 

1287 

1161 

1207 

60 

912 

930 

980 

1044 

927 

1323 

1212 

1085 

Mixed' 

128 

380 

808 

952 

1233 

1057 

1144 

1217 

C.  Crested  wheatgrass 


0 

1956 

2498 

2897 

3039 

3368 

2769 

3465 

3194 

20 

2827 

3194 

3252 

3697 

3311 

3137 

3465 

3165 

60 

2768 

2942 

3155 

3251 

3059 

3280 

2826 

3097 

Mixed' 

1587 

2498 

3349 

3253 

3524 

2980 

3291 

3368 

D.  “Native  grass”  mixture^ 

0 

17 

151 

118 

181 

320 

272 

339 

296 

20 

463 

609 

871 

1026 

1048 

864 

790 

656 

60 

325 

133 

491 

432 

366 

250 

260 

314 

Mixed' 

0 

7 

84 

165 

103 

85 

345 

349 

SOURCE:  Power  et  al.  1978. 

CONVERSIONS:  1 ha  = 2 47  a 

1 kg  = 2.2  lb 
1 cm  = .39  in 
100  kg/ha  = 90  Ib/a 

'Topsoil  and  subsoil  mixed  at  a 1:3  ratio;  for  other  treatments  topsoil  was  spread  over  subsoil. 
^Blue  grama  and  side-oats  grama. 


TABLE  32  AVERAGE  PRODUCTION  OF  PERENNIAL  GRASSES 
GROWN  ON  STRIP-MINE  SOILS  IN  NORTH  DAKOTA  (Ib/a) 


Soil  Type 

Average 
(All  Tests) 

Treatment 

High  Sodium 

Moderate  Sodium 

Control  site  (no  topsoil) 

70  (5) 

3330  (3) 

1290  (8) 

2 in  of  topsoil 

1550  (5) 

4270  (3) 

2570  (8) 

SOURCE:  Power  et  al.  1976. 

CONVERSIONS:  1 lb  = .454  kg 

1 a = .4047  ha 
1 in  = 2.54  cm 

NOTE:  High  SAR  (sodium  absorption  ratio)  soils  have  SAR  values  over  15;  moderate  SAR  soils  have  SAR  values  less  than  15.  Numbers  in 

parentheses  indicate  the  number  of  experiment-years  included  in  the  mean. 
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SPECIAL  SOIL  PROBLEMS 

Pipeline  construction  through  saline  or  sodic  soils 
would  create  special  reclamation  problems.  Saline 
soils  require  more  water  for  successful  plant  produc- 
tion because  they  hinder  water  uptake  by  plant 
roots,  thus  creating  stress  for  plants.  Sodic  soils, 
when  wetted,  almost  completely  prevent  water  in- 
filtration, promoting  runoff  and  decreasing  the 
availability  of  water  to  plants. 

Sodic  clay  subsoils,  derived  from  underlying  shale 
deposits,  are  found  at  varying  depths  in  northeast 
Montana,  some  within  a few  inches  or  feet  of  the  sur- 
face. The  amount  of  shale  that  could  be  disturbed  is 
not  known  due  to  the  lack  of  information  on  soils 
deeper  than  150  cm  (60  in). 

NBPC  proposes  to  either  spread  excess  subsoil 
(soil  displaced  by  the  pipe)  evenly  over  the  right-of- 
way  or  dump  it  in  approved  areas.  Placement  of  ex- 
cess subsoil  on  the  right-of-way,  especially  if  it  is 
saline  or  sodic,  would  hinder  revegetation  and  inten- 
sify erosion  problems.  Soils  that  are  dumped  in  ap- 
proved areas  would  pose  an  erosion  hazard  unless 
the  dump  sites  were  contoured  and  revegetated.  If 
the  pipeline  were  to  cross  a saline  seep  on  a slope, 
the  trench  could  act  as  a pipe,  allowing  the  seep  to 
drift  downslope,  enlarging  the  seep  area  and 
destroying  desirable  vegetation  (Brown  and  Miller 
1978). 

SOIL  TEMPERATURE 

Gas  temperatures  within  the  buried  pipeline  could 
change  soil  temperature  in  the  root  zone  of  crops 
and  other  vegetation,  thus  affecting  plant  growth. 
The  temperature  of  gas  flowing  in  a pipeline 
depends  on  factors  such  as  the  temperature  of  gas 
when  it  enters  the  pipeline,  the  pressure  in  the 
pipeline,  ambient  temperature,  and  the  volume  of 
gas  that  is  flowing.  Temperatures  within  the  pipeline 
are  expected  to  range  from  24  to  32 °C  (35  to  90 °F)  in 
winter  and  from  3 to  43 °C  (55  to  110°F)  in  summer 
(NBPC  1979g).  Since  the  depth  of  the  pipeline  would 
approach  the  maximum  depth  of  frost  (180  cm,  or  70 
in),  gas  temperatures  above  freezing  would  thaw  soil 
surrounding  the  pipe. 

It  is  not  possible  to  predict  actual  soil 
temperatures  above  the  pipe  at  this  time  because 
temperatures  would  be  dependent  on  site-specific 
conditions.  The  following  discussion  of  impacts 
assumes  that  soil  surface  temperatures  would  in- 
crease. Warming  of  soil  around  roots  would  cause 


plants  to  grow  at  a time  when  air  temperatures  are 
low.  The  early  greening  of  vegetation  in  spring  pro- 
bably would  induce  overgrazing  on  rangeland  and 
hinder  revegetation  efforts.  Higher  than  normal  soil 
temperatures  in  the  root  zone  during  spring  and 
summer  would  probably  increase  moisture  stress 
and  cause  early  maturity  and  stunting  of  plant 
growth. 

In  late  winter,  the  thawing  of  normally  frozen 
ground  may  add  to  damage  from  trampling  by 
animals  and  passage  of  agricultural  equipment.  On 
steep,  bedrock  slopes,  where  the  pipeline  would  be 
closer  to  the  surface,  snow  would  melt  and  create  a 
water  erosion  problem.  (See  USDI  1976  for  additional 
information.) 

GROWTH  OF  WEEDS 

Many  species  of  weeds  could  become  established 
on  the  permanent  pipeline  right-of-way.  The  extent  of 
weed  growth  would  depend  on  the  season  in  which 
construction  takes  place,  the  length  of  the  construc- 
tion period,  the  amount  of  time  between  the  end  of 
construction  and  the  start  of  revegetation,  and  the 
nature  of  nearby  weed  stands.  Most  weeds  would 
probably  be  annual  or  biennial  species  (such  as 
pigweed  or  mullein),  but  perennials  (such  as  Cana- 
dian thistle)  may  also  become  established  on  the 
right-of-way.  Perennial,  noxious  weeds  would  be  a 
problem  if  allowed  to  become  established  in  or  adja- 
cent to  cropland.  Trenching  equipment  would 
spread  weeds  that  reproduce  from  rhizomes  unless 
NBPC  prevents  this  by  cleaning  the  equipment. 

HERBICIDES 

NBPC  proposes  to  use  herbicides  and  pesticides 
where  “necessary”  to  maintain  the  right-of-way.  Her- 
bicides are  commonly  used  to  maintain  rights-of- 
way;  however,  the  need  for  their  use  on  this  project 
would  be  limited,  since  there  are  few  areas  where 
reinvading  vegetation  would  pose  a problem. 
Without  a list  of  herbicides,  the  methods  by  which 
they  would  be  applied,  and  criteria  for  their  use, 
potential  impacts  cannot  be  determined.  The  pro- 
posed use  of  pesticides  has  not  been  explained  by 
NBPC  and  would  be  of  unknown  benefit.  Approval 
from  the  Montana  Department  of  State  Lands  will  be 
required  for  the  use  of  herbicides  or  pesticides  on 
school  trust  lands;  in  addition.  State  Lands  may,  in 
some  cases,  require  their  use  if  necessary  (Drier 
1980). 
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ROUTE  COMPARISON 


Map  IX  shows  where  vegetation  and  soils  would 
be  susceptible  to  long-term  impacts.  Vegetation 
classes,  other  than  riparian,  are  shown  only  in  areas 
of  known  soil  problems.  The  severity  of  impacts  is 
rated  higher  in  areas  where  there  is  natural  vegeta- 
tion than  in  areas  where  vegetation  has  been 
modified  by  man.  (See  Nichols  and  Noel  1980  for  a 
detailed  explanation  of  vegetation  sensitivity.)  The 
lower  the  impact  risk  given  to  an  area  (on  a scale  of  1 
to  4),  the  easier  reclamation  would  be.  Revegetation 
on  man-modified  land,  such  as  cropland,  would  be 
less  of  a problem  than  on  unmodified  land,  such  as 
rangeland. 

Map  IX  indicates  that  the  pipeline  would  be  more 
likely  to  adversely  affect  soils  and  vegetation  along 
the  Alternative  Routes  than  along  the  Proposed 
Route.  In  large  part,  this  is  due  to  the  greater  number 
of  streams,  valley  walls,  riparian  zones,  deciduous 
coulees,  and  the  larger  amounts  of  natural  vegeta- 
tion along  the  Alternative  Routes.  The  riparian 
vegetation  on  flood  plains  of  the  Milk  and  Missouri 
rivers  would  be  especially  susceptible  to  impacts 
because  of  wide  right-of-way  requirements.  (Exact 
widths  depend  on  site-specific  studies  and  are 
unknown  at  this  time.)  The  Alternative  Routes  are 
also  approximately  16  km  (10  mi)  longer  than  the  Pro- 
posed Route,  and  would  disturb  an  additional  49  ha 
(120  a)  of  land. 

There  are  areas  along  the  Proposed  Route  that 
contain  important  features  or  sensitive  vegetation. 
These  include  the  Frenchman  and  Rock  creek  cross- 
ings, sheltered  coulees  in  the  badland  area  east  of 
Rock  Creek  that  contain  isolated  aspen  groves,  a 
wetland  west  of  Big  Muddy  Creek,  and  an  extensive 


sand  dune  area  about  8 km  (4  mi)  east  of  Big  Muddy 
Creek. 

The  possible  routes  differ  substantially  with 
respect  to  erosion  potential  (see  table  33).  Rates  of 
erosion  given  in  the  table  generally  would  apply 
before  reclamation  begins  or  would  apply  if  reclama- 
tion is  unsuccessful.  The  table  does  not  present 
data  for  the  Fairview  Route,  because  the  data 
available  for  that  route  was  not  as  specific  as  the 
data  for  the  Dore  Segment,  and  therefore  was  not 
compared  to  the  Proposed  Route.  However,  the  two 
segments  are  less  than  16  km  (10  mi)  apart  and 
would  cross  similar  types  of  soils;  therefore,  wind 
and  water  erosion  along  them  generally  would  be 
similar. 

The  Proposed  Route  may  cross  five  saline  seeps 
(depending  on  centerline  location)  and  could  cross 
11  km  (7.0  mi)  of  saline  or  sodic  soils.  Most  of  these 
saline  areas  would  be  in  Roosevelt  County.  The 
Alternative  Routes  also  may  cross  five  saline  seeps. 
The  lack  of  soils  information  prohibited  a 
knowledgable  estimate  of  the  amount  of  saline  or 
sodic  soils  crossed  by  the  Fairview  Segment; 
however,  the  Dore  Segment  may  cross  3.4  km  (2.1  mi) 
of  saline  or  sodic  soils.  The  Proposed  Route  crosses 
about  11  km  (7.0  mi)  of  badlands  in  Valley  County 
and  the  Alternate  Route  touches  the  southern  edge 
of  these  badlands.  The  Alternative  Routes  cross  the 
Missouri  Breaks  through  all  of  McCone  County 
(about  88  km,  or  55  mi)  and  for  about  26  km  (16  mi)  in 
Richland  County. 

Soil  horizon  mixing  and  soil  compaction  probably 
would  occur  to  the  same  degree  along  the  Proposed 
and  Alternative  routes. 


TABLE  33  COMPARISON  OF  WIND  AND  WATER  EROSION  THAT 
WOULD  RESULT  FROM  CONSTRUCTION  OF  THE  POSSIBLE 

PIPELINE  ROUTES 

Dore  Alternative 

Severity  and  Type  of  Erosion  Proposed  Route  (mi)  Route  (mi) 

Severe  water  erosion 
Slight  to  moderate  water 
erosion 

Severe  wind  erosion 

Slight  to  moderate  wind 
erosion 


38 

142 

138 

14 

37 

166 

153 

SOURCE;  Nichols  and  Noel  1980. 

StEi^^dIbs  not  indude  thf  Fai^lliew  Route  because  of  lack  of  data  for  the  Fairview  Segment;  erosion  on  this  segment  would  be  similar  to 
that  on  the  Dore  Segment,  so  erosion  would  be  similar  on  both  Alternative  Routes. 
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CONCLUSIONS 


During  pipeline  construction,  there  would  be 
unavoidable  losses  of  soil  and  destruction  of  vegeta- 
tion caused  by  right-of-way  clearing  and  subsequent 
wind  and  water  erosion.  The  greatest  impacts  would 
occur  in  areas  of  steep  slopes  and  other  areas  of 
highly  erodible  soils  (see  map  IX).  Loss  of  or  damage 
to  vegetation  that  is  relatively  rare  and  important  and 
that  recovers  slowly  will  have  the  most  significant 
impact  on  wildlife  habitat  in  the  area  (see  table  30). 

Although  the  likelihood  of  encountering  en- 
dangered plant  species  is  very  low,  it  is  possible. 
Destruction  of  any  individual  plant  would  be  a 
significant  impact;  therefore,  because  the  habitat  of 
threatened  plants  that  could  be  found  in  northeast 
Montana  is  wetlands,  DNRC  recommends  that 
wetland  areas  that  are  crossed  by  the  pipeline  be 
surveyed  for  rare  plants  during  centerline  selection. 

In  addition,  DNRC  recommends  that  NBPC  use  a 
27.4-m  (90-ft)  construction  right-of-way  because  of: 
(1)  potential  impacts  to  natural  vegetation,  crops, 
and  rangeland,  (2)  potential  wind  and  water  erosion 
problems  and  soil  damage,  and  (3)  lack  of  a detailed 
justification  for  a 30.5-m  (100-ft)  right-of-way  (see 
“Right-Of-Way  Width”  section  of  chapter  three). 
Assuming  a 298-km  (185-mi)  route  in  Montana,  use  of 
a 27.4-m  (90-ft)  right-of-way  would  reduce  the  total 
area  disturbed  by  the  project  by  about  90  ha  (220 
a)— from  about  900  ha  (2,220  a)  to  about  800  ha  (2,000 
a). 

In  areas  along  the  pipeline  route  where  single  tren- 
ching is  used,  there  would  be  unavoidable  soil 
damage  and  subsequent  loss  of  plant  productivity. 
Losses  of  dryland  crop  productivity  could  be  30  per- 
cent and  rangeland  productivity  losses  50  percent  in 
the  first  year  after  construction.  Losses  could  con- 
tinue for  at  least  eight  to  ten  years,  gradually  return- 
ing to  normal. 

Compaction  of  soils  would  occur  along  the  right- 
of-way  and  on  temporary  access  roads;  this  would 
reduce  productivity  unless  soils  are  tilled  to  loosen 
compacted  soils  or  until  soil  density  naturally 
returns  to  normal.  Compaction  will  cause  greater  im- 
pacts on  lands  that  are  not  routinely  tilled,  such  as 
rangeland. 

Soil  erosion  could  be  lessened  through  proper  soil 
and  vegetation  management.  For  example,  if  a 50-cm 
(20-in)  vegetative  canopy  were  developed  to  cover  40 
percent  of  the  exposed  soil,  and  if  75  percent  of  the 
soil  were  covered  with  a mulch,  soil  loss  from  water 
erosion  would  drop  by  at  least  90  percent  in  most 
soils  (Wischmeier  and  Smith  1978).  With  no 
mulching,  a plant  canopy  cover  of  40  percent  would 
reduce  water  erosion  on  most  soils  by  80  to  90  per- 
cent (see  figure  10). 


By  contouring  or  ridging  soil  surfaces,  erecting  a 
physical  wind  barrier  every  76  m (250  ft),  and 
revegetating  exposed  soils  to  insure  1,400  kg/ha 
(1,250  Ib/a)  plant  residue,  wind  erosion  could  be 
reduced  to  less  than  11  t/ha/yr  (5  tons/a/yr)  on  soils 
subject  to  severe  wind  erosion  (USDA  1979c). 

NBPC’s  draft  reclamation  plan  (Brunsvold  1979) 
addresses  a number  of  acceptable  reclamation 
techniques,  including  double  trenching  in  some 
areas.  However,  the  plan  does  not  recognize  the  im- 
portance of  saving  and  replacing  surface  soils  to 
minimize  loss  of  organic  matter.  Consequently, 
areas  proposed  by  NBPC  for  double  trenching  are 
largely  those  that  contain  thin  surface  soil  horizons 
with  underlying  clay  shales,  claypans,  sandstone,  or 
gravel.  Such  areas  would  be  subject  to  severe  ero- 
sion when  crossed  by  the  pipeline;  however,  the  ter- 
rain in  which  they  are  found  is  naturally  conducive  to 
erosion  and  is  sparsely  vegetated. 

NBPC’s  draft  reclamation  plan  seems  aimed  at 
producing  a healthy  strip  of  vegetation  where 
originally  there  was  little  or  none,  and  this  may  not 
be  the  most  cost-effective  approach  to  reclamation. 
Reclamation  of  badlands  and  other  near-barren 
areas  with  thin  soils  would  cost  much  more  per  unit 
of  plant  production  than  would  reclamation  of  fertile 
soils.  The  apparent  intention  of  the  plan  is  the  pro- 
duction of  vegetation  for  erosion  control.  The  plan 
disregards  reclamation  in  areas  such  as  badlands, 
where  changes  in  natural  appearance,  the  introduc- 
tion of  unnatural  vegetation,  and  high  costs  of 
establishing  vegetation  on  naturally  unstable  areas 
may  pose  problems.  In  badlands,  erosion  prevention 
techniques  such  as  berms,  terraces,  and  soil  con- 
touring may  be  more  cost-effective  and  appropriate 
than  revegetation. 

NBPC’s  final  reclamation  plan  should  focus  on  the 
more  fertile  areas  along  the  pipeline  route.  This  con- 
clusion is  supported  by  soil  conservation  officials  in 
Valley  County  (see  Appendix  D,  Letter  5).  If  double 
trenching  were  used  on  areas  of  deep,  fertile  top- 
soils and  saline  or  sodic  subsoils,  a larger  annual 
plant  productivity  per  dollar  could  be  realized.  Areas 
that  would  not  require  double  trenching  would  be 
those  with  nonfertile  surface  soils  overlying  soils 
with  good  subsoil  texture  and  fertility.  The  deter- 
mination of  where  to  single  and  double  trench 
should  be  made  by  an  experienced  soil  scientist  dur- 
ing centerline  evaluation  and  supported  by 
laboratory  tests. 

Based  on  the  preceeding  discussion,  DNRC 
recommends  that  double  trenching  be  done  on  all 
dryland  crop  areas,  and  any  other  areas  that  contain 
deep  soils.  In  addition,  the  Montana  Department  of 
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FIGURE  10  RELATIONSHIP  BETWEEN  SOIL  LOSS  RESULTING  FROM 
WATER  EROSION  AND  PERCENTAGE  OF  PLANT  COVER  AND 
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SOURCE:  Bauer  et  al.  1976. 

NOTE:  Figures  are  for  soils  in  North  Dakota  that  are  similar  to  soils  In  Eastern  Montana. 

CONVERSION:  1 ton  = .9072  t 


State  Lands  has  informed  DNRC  that  it  will  require 
separation  of  topsoil  from  subsoil  on  any  state- 
owned  school  trust  lands  crossed  by  the  pipeline 
(Drier  1980). 

Other  impacts  of  the  pipeline  include  weed  in- 
festation, temperature  increases  in  the  soil  caused 
by  gas  temperature,  subsidence,  herbicides,  and 
fires  from  gas  leaks  and  explosions.  These  impacts, 
because  of  their  uncertain  magnitude  or  low  pro- 
bability of  occurrence,  would,  in  most  cases,  be 
minor.  However,  if  a number  of  these  impacts  occur 
in  one  area,  the  cumulative  effect  could  constitute  a 
major  impact  and  be  especially  important  to  land- 
owners.  Some  of  the  minor  impacts  may  be 
mitigated  by  NBPC  during  construction. 

On  a statewide  or  regional  basis,  the  pipeline’s  im- 
pacts on  soils  and  vegetation  would  be  relatively  in- 
significant (except  if  endangered  plants  are 


destroyed).  Right-of-way  construction  on  the  Propos- 
ed Route  would  affect  about  465  ha  (1,150  a)  of 
rangeland,  421  ha  (1,040  a)  of  dry  cropland,  and  16  ha 
(40  a)  of  irrigated  cropland.  The  brunt  of  the  impacts 
would  be  felt  by  individual  landowners,  who  would 
experience  a loss  of  crops,  grass,  and  topsoil  that 
would  affect  agricultural  operations  for  eight  to  ten 
years.  To  individual  landowners,  these  impacts  may 
be  significant.  However,  if  double  trenching  is  used 
(at  the  landowners  request)  on  lands  where  the  mix- 
ing of  topsoil  and  subsoil  would  make  reclamation 
difficult,  productivity  would  be  higher  than  it  would 
be  with  single  trenching. 

Considering  soils  and  vegetation,  the  Proposed 
Route  would  incur  substantially  fewer  impacts  than 
the  Alternative  Routes,  and  thus  is  recommended  by 
DNRC. 
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WATER  RESOURCES 


EXISTING  ENVIRONMENT 


SURFACE  WATER 

The  Northern  Border  Pipeline  routes  cross  inter- 
mittent and  perennial  streams  and  major  rivers.  The 
most  important  streams  are  highlighted  in  map  X 
and  general  flow  information  is  given  in  table  34,  p. 
83.  Detailed  flow  information,  and  information  on 
bedload  material  that  would  be  needed  to  determine 
scour  depth  and  other  aspects  of  pipeline  design  is 
available  in  the  Northern  Border  hydrology  report 
(Brown  1980). 

The  low-gradient,  sinuous  streams  in  the  region 
generally  are  characterized  by  high  spring  and  low 
summer  flows,  and  consist  primarily  of  large,  deep 
pools  and  a few  shallow  riffles.  Stream  bottom 
materials  range  from  sand  and  silt  in  slow-moving 
pools  to  gravel  and  cobble  in  riffles.  Many  of  the 
streams  are  entrenched  within  high,  steep  banks. 
Agriculture  has  reduced  the  already  limited  riparian 
vegetation  and,  along  with  bank  sloughing,  has  in- 
creased turbidity  and  transport  of  sediment  in 
streams  (USDI  1976). 

The  Missouri  River  crossing  site  differs  from  the 
crossing  sites  of  other  area  streams  in  that 
discharge  there  is  much  larger  and  faster.  The  river’s 
flow  is  regulated  by  Fort  Peck  Dam  such  that  highest 
flows  come  at  variable  times  during  the  year  and  tur- 
bidity is  low  because  sediments  settle  out  in  Fort 
Peck  Reservoir. 

DNRC  used  the  water  quality  classification 
system  developed  by  the  Montana  Department  of 
Health  and  Environmental  Science  (DHES)  to 
describe  water  quality.  DHES  classification  types 
range  from  a high  of  “A”  for  water  suitable  for  a 
municipal  water  supply,  to  lows  of  “E”  and  “F”  for 
water  that  is  polluted  and  suitable  only  for  industrial 
or  agricultural  uses.  The  water  along  the  possible 
pipeline  routes  is  within  subclasses  of  the  “B” 


classification,  the  designated  use  and  management 
of  which  is  described  as  follows  (DHES  1974): 

The  quality  is  to  be  maintained  suitable  for  drink- 
ing, culinary  and  food  processing  purposes  after  ade- 
quate treatment  equal  to  coagulation,  sedimentation, 
filtration,  disinfection  and  any  additional  treatment 
necessary  to  remove  naturally  present  impurities; 
bathing,  swimming  and  recreation;. ..and  agricultural 
and  industrial  water  supply. 

The  “B-D2”  class  differs  from  the  “B-Da”  class  in 
that  the  former  is  to  be  maintained  for  the  growth 
and  marginal  propagation  of  salmonid  fishes,  while 
the  latter  is  to  be  maintained  for  the  growth  and  pro- 
pagation of  nonsalmonid  fishes.  Specific  water 
quality  criteria  for  these  classes  are  available  from 
DHES.  Along  the  possible  pipeline  routes,  only  the 
Missouri  and  Poplar  rivers  have  a “B-D2”  classifica- 
tion; the  rest  of  the  area’s  waterways  are  classified 
as  “B-Ds”.  Most  of  the  water  use  in  the  region  is 
related  to  agriculture. 


GROUND  WATER 

Because  the  quantity  of  surface  water  in  northeast 
Montana  is  limited,  ground  water  is  vitally  important. 
Along  all  the  routes,  ground  water  is  a primary 
source  for  domestic  stock,  irrigation,  and  municipal 
uses. 

The  counties  south  of  the  Missouri  River  are 
underlain  by  flat-lying,  sedimentary  bedrock  that 
yields  small-to-moderate  amounts  of  fair-to-poor- 
quality  water.  Glacial  till  and  glacial  outwash  cover 
nearly  all  of  northeast  Montana  north  of  the 
Missouri,  producing  small  amounts  of  fair-to-poor- 
quality  water.  Along  rivers  and  streams  throughout 
the  study  area,  alluvial  sediments  are  an  important 
source  of  fair-quality  ground  water. 


IMPACTS 


SURFACE  WATER 

Quality 

The  pipeline’s  most  important  impacts  on  surface 
water  quality  would  be  increased  turbidity  and  sedi- 
ment transport.  Trenching  across  waterways  would 
release  extensive  amounts  of  buried  sediment 
(Robinson  1979).  Runoff  from  cleared  construction 
sites  also  would  increase  fine-grained  sediment 


loads  in  streams,  as  would  construction  of  access 
roads  and  excavation  of  sites  near  active  channels 
for  gravel,  dirt,  or  stone.  Where  culverts,  bridges,  or 
fords  are  needed,  sediment  would  be  released  at  the 
time  of  installation;  if  culverts  or  bridges  were  to 
wash  out  during  a high-water  period,  more  sediment 
would  be  released.  If  not  controlled,  water  discharg- 
ed during  hydrotesting  also  could  erode  soils  and 
wash  sediments  into  waterways.  In  the  event  of  a 
leak  at  a stream  crossing,  the  pipe  would  have  to  be 
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excavated  for  repair,  with  sediments  again  washing 
into  streams. 

Increased  fine-grained  sediment  loads  normally 
would  be  most  severe  during  construction,  im- 
mediately downstream  from  river  crossing  sites. 
Because  construction  of  crossings  would  result  in 
turbidities  temporarily  in  excess  of  state  water  quali- 
ty standards  for  affected  streams,  it  would  have  to 
be  authorized  by  DHES.  Generally,  sediments  would 
be  flushed  out  during  the  first  spring  runoff; 
however,  in  small,  low-gradient  streams,  sediment 
produced  by  construction  may  not  flush  out  for 
several  years.  Increased  sediment  loads  would  per- 
sist over  a longer  period:  (1)  if  a contractor  fails  to 
restore  preconstruction  gradients  in  channels  (USDI 
1976),  (2)  when  unnatural  bank  stabilization  pro- 
cedures, such  as  drainage  structures  or  riprapping  at 
pipeline  crossings,  alter  the  natural  hydraulics  of  a 
stream,  or  (3)  when  reclamation  of  the  adjacent  right- 
of-way  fails.  If  a pipeline  accident  were  to  result  in  a 
fire,  an  increase  in  subsequent  runoff  would  add  fur- 
ther to  stream  sediments. 

Contamination  of  waterways  by  petroleum  pro- 
ducts would  be  another  potential  threat  to  water 
quality.  During  pipeline  construction,  contamination 
could  result  from  leaks  of  hydraulic  fluid  from  defec- 
tive machinery,  refueling  overflows,  careless 
disposal  of  oil  during  servicing  of  equipment,  leak- 
ing fuel  bladders,  and  fuel  line  leaks  in  construction 
camps  (if  camps  are  used).  In  addition,  discharged 
hydrostatic  test  water  may  be  contaminated  with 
hydraulic  fluid  from  pipe-bending  machines  (Robin- 
son 1979). 

There  also  would  be  a risk  that  sanitary  wastes 
and  toxic  material  could,  if  not  properly  controlled, 
be  introduced  into  streams  or  other  water  bodies 
near  construction  sites  or  storage  facilties.  Her- 
bicides used  in  right-of-way  clearing  could  get  into 
surface  waters.  Water  quality  also  could  be  impaired 
briefly  by  discharged  test  water  containing  dust, 
rust,  metal  fillings,  and  oily  wastes  from  inside  the 
pipe,  or  by  adding  soda  ash  or  bactericide  to  the 
hydrostatic  test  water  for  rust  control.  In  addition, 
organic  material  would  be  released  when  bottom 
sediments  are  disturbed  during  trenching  across 
waterways;  the  decomposition  of  this  organic 
material  could  deplete  oxygen  levels  in  localized 
areas.  The  potential  for  water  to  be  affected  by  these 
contaminants  would  be  greatest  on  streams  smaller 
than  the  Poplar  River;  because  of  the  lower  flow 
volumes  of  smaller  streams,  their  capacity  to  dilute 
pollutants  would  be  less. 

Some  pipe  coatings  contain  tar  that  would  affect 
the  quality  of  the  water  it  comes  in  contact  with, 
though  probably  not  noticably.  Gas  released  from  a 
pipeline  leak  would  surface  immediately  and  not  af- 
fect water  quality.  Runoff  from  an  area  burned  by  a 
range  fire  could  raise  the  pH  of  a stream  slightly. 


Temperature  is  another  important  aspect  of  water 
quality.  If  hydrostatic  testing  takes  place  in  winter, 
the  water  probably  would  be  heated  to  prevent  freez- 
ing. NBPC  does  not  propose  to  use  antifreeze  or 
methanol.  If  the  water  were  not  allowed  to  cool 
before  being  discharged  into  a stream,  and  if  the 
volumes  of  water  to  be  discharged  were  high  relative 
to  streamflow  at  the  time,  stream  temperatures 
would  be  raised.  NBPC  would  be  required  to  obtain  a 
Montana  Pollutant  Discharge  Elimination  System 
permit  to  conduct  hydrostatic  testing. 

Most  of  the  pipeline’s  impacts  on  surface  water 
quality  would  be  temporary;  the  severity  of  the  im- 
pacts would  depend  on  how  water  in  particular  areas 
is  used  and  on  how  rapidly  receiving  streams  can 
dilute  the  pollutants.  Because  of  the  accidental 
nature  of  most  impacts  on  surface  water  quality, 
they  cannot  be  quantified  in  specific  terms. 

Quantity 

Pipeline  construction  and  operation  would  require 
water;  hydrostatic  testing,  in  particular,  would  con- 
sume large  amounts  of  water.  NBPC  plans  to  test  the 
Montana  portion  of  the  pipeline  in  twenty-mile  sec- 
tions, and  the  process  would  require  approximately 
29  million  L (7.6  million  gal)  of  water  for  each  sec- 
tion. The  Northern  Tier  Pipeline  Company  proposes 
to  remove  water  from  a source  at  a rate  of  .17m^/s 
(6.0  ft^/s)  (USDI  1979b),  and  NBPC  will  probably  want 
to  fill  pipe  sections  at  a similar  rate.  If  water  is  re- 
moved from  a source  at  this  rate,  it  would  take  about 
forty-six  hours  to  fill  one  section.  During  much  of  the 
year,  this  rate  of  withdrawal  would  exceed  the  flow 
volume  of  all  northeast  Montana  streams  except  the 
Missouri,  Milk,  and  Poplar  rivers  (see  table  34). 
Therefore,  during  most  of  the  year,  withdrawal  of 
water  for  hydrostatic  testing  could  reduce  substan- 
tially the  flows  of  most  streams  in  the  area— for  days 
at  a time. 

The  only  reliable  surface  sources  of  hydrostatic 
test  water  along  the  routes  would  be  Frenchman  and 
Fort  Peck  reservoirs,  the  Milk  and  Missouri  rivers, 
the  lakes  in  the  Medicine  Lake  area,  and  the  gravel 
pits  west  of  Vandalia  (northwest  of  Glasgow).  Water 
withdrawal  from  other  streams  could  conflict  with 
existing  uses,  depending  on  the  time  of  year.  Spring 
withdrawal  may  or  may  not  be  a problem,  whereas 
withdrawal  in  late  summer  definitely  would  create 
conflicts.  In  addition,  water  in  Frenchman  Reservoir 
and  the  Milk  River  already  is  overappropriated  for  ir- 
rigation. Therefore,  NBPC  may  have  to  buy  Milk  River 
water  from  the  Bureau  of  Reclamation  or  Frenchman 
Reservoir  water  from  the  Frenchman  Water  Users 
Association.  If  NBPC  could  guarantee  water  would 
be  returned  unimpaired,  a temporary  use  permit 
could  be  granted  by  DNRC.  If  NBPC  cannot  make 
such  a guarantee,  a permit  still  could  be  issued,  but 
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TABLE  34  RECORDED  FLOWS  IN  SELECTED  STREAMS  AND  RIVERS  INTERSECTING 
THE  POSSIBLE  NORTHERN  BORDER  PIPELINE  ROUTES 


Stream 

Maximum  Discharge 
(ftVs) 

Minimum  Discharge 
{iVIs) 

Mean  Discharge 
(WIs) 

Rock  Cr. 

5,110 

1 

2 

Frenchman  Cr. 

22,700 

1 

2 

Willow  Cr. 

12,400 

1 

60 

Lime  Cr. 

2,220 

1 

5 

Prairie  Eik  Cr. 

2,980 

1 

2 

Porcupine  Cr. 

2,700 

1 

22 

Little  Porcupine  Cr. 

750 

1 

2 

Wolf  Cr. 

9,780 

1 

12 

Poplar  R. 

40,000 

3 

135 

Big  Muddy  Cr. 

1,550 

1 

58 

Missouri  R.  below  Ft.  Peck 

51,000 

16 

9,830 

Redwater  R. 

6,730 

1 

14 

Milk  R. 

45,300 

1 

716 

Missouri  R.  near  Wolf  Pt. 

66,800 

320 

10,500 

Yellowstone  R.  at  Sidney 

159,000 

470 

13,200 

Missouri  R.  at  Culbertson 

78,200 

575 

10,800 

SOURCE:  Brown  1980. 

CONVERSIONS:  1 ftVs  = .02832  mVs 

NOTE:  Discharge  records  tend  to  be  incomplete  and  convey  only  a general  estimate  of  flows.  In  many  cases,  maximum  discharges  inflate  mean  discharges  to  give  an  unrealistic 

picture  of  average  flows. 

'No  flow  at  times  during  most  seasons. 

'Mean  was  not  calculated  because  no  discharge  records  exist  for  winter. 

'No  flow  on  occasion. 


it  would  contain  stipulations  on  use.  The  stipula- 
tions would  be  based  on  the  site-specific  nature  of 
streams  that  water  is  withdrawn  from  or  discharged 
into. 

Although  water  is  abundant  in  the  Missouri,  use  of 
water  from  that  river  may  require  negotiations  with 
the  Assiniboine-Sioux  tribes  as  well  as  a state  per- 
mit; use  of  water  from  Medicine  Lake  is  controlled  by 
the  U.S.  Fish  and  Wildlife  Service.  Withdrawal  of 
water  from  Fort  Peck  Reservoir  would  require  per- 
mission from  the  Army  Corps  of  Engineers  or  DNRC, 
which  has  a contract  with  the  Corps  for  300,000  acre- 
feet  of  water  from  the  reservoir. 

Because  of  the  area’s  scarcity  of  water  it  may  be 
necessary  for  NBPC  to  conduct  hydrostatic  tests  by 
moving  water  from  one  pipe  section  to  another, 
rather  than  by  filling  each  section  from  its  own 
separate  source.  It  may  also  be  necessary  to  ship 
water  from  distant  sources  in  order  to  obtain  needed 
volumes.  If  NBPC  withdraws  water  in  spring,  surface 


flows  in  many  streams  normally  would  be  adequate. 
Testing  in  spring  does  not  correspond  with  NBPC’s 
proposed  construction  schedule. 

In  addition  to  hydrostatic  test  water,  as  much  as 
98,000  L/km/d  (16,000  gal/mi/d)  could  be  needed  for 
dust  control  during  construction,  and  up  to  26,000 
L/d  (7,000  gal/d)  could  be  required  for  pollution  con- 
trol at  each  compressor  station  during  operation 
(Stolen  1980).  All  such  uses  of  surface  water  would 
require  permits  and  could  conflict  with  existing 
uses. 

Streambanks,  Beds,  and  Channels 

Trenching  across  waterways  would  disturb  bed 
and  bank  sediments  and  streamside  vegetation. 
Fine-grained  sediment  below  disrupted  armored 
bedding  layers  would  erode  faster  than  undisturbed 
areas,  particularly  during  high-flow  periods.  Increas- 
ed erosion  of  channei  banks  couid  change  the 
course  of  channels  and,  therefore,  the  locations  of 
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GROUND  WATER 


potential  scour  (see  the  “Scour  Depth”  section  of 
chapter  three).  This,  in  turn,  could  expose  the 
pipeline  if  it  is  not  buried  well  below  the  estimated 
scour  depth  throughout  areas  wide  enough  to  en- 
compass new  channels.  Because  channel  migration 
is  a natural  process,  it  would  represent  an  impact  on- 
ly to  the  extent  that  pipeline  construction  ac- 
celerates it. 

Rapid  restoration  of  natural  conditions  would 
reduce  the  degree  to  which  pipeline  construction 
may  accelerate  channel  migration.  NBPC  may  use 
riprap  or  other  artificial  means  to  stabilize  banks  and 
guard  against  channel  migrations  that  would  expose 
pipe.  This  would  amount  to  fighting  the  natural 
tendency  of  a channel  to  migrate,  and  could  produce 
maintenance  problems  and  accelerate  erosion  in 
other  parts  of  streams. 

Most  of  the  streams  in  northeast  Montana  are  sub- 
ject to  extensive  channel  migration.  The  channel  of 
the  Missouri  River  at  the  crossing  site,  however,  has 
been  relatively  stationary  since  Fort  Peck  Dam  was 
filled  (Brown  1980).  Nevertheless,  because  of  the 
site’s  extensive  flow  volumes,  loose  bed  material, 
and  high  banks,  and  because  of  NBPC’s  proposal  to 
bury  two  separate  pipes  90  m (300  ft)  apart  at  this 
crossing,  extensive  bed  and  bank  disruption  would 
occur  (see  figure  8,  p.  33).  Directional  drilling  of  the 
Missouri  River  crossing  may  be  possible  at  this  site, 
and  would  avoid  impacts  to  the  channel. 

At  the  Missouri  River  crossing,  sediments  releas- 
ed by  trenching  would  be  transported  by  water  for 
miles  and  would  settle  out  over  a large  area,  having 
little  or  no  effect  on  the  channel.  In  slower  streams, 
however,  sediments  would  settle  out  rapidly  in  pool 
or  bar  areas  and  temporarily  restrict  channels.  This 
could  increase  the  likelihood  of  flooding,  although 
flow  volumes  sufficient  to  cause  flooding  probably 
would  flush  out  the  sediments  with  little  noticeable 
effect.  Filled-in  pool  areas  could  degrade  fisheries 
(see  the  “Aquatic  Life  and  Habitats”  section  of  this 
chapter).  Failure  to  restore  the  original  configuration 
of  a streambed  during  backfilling  would  initiate  ero- 
sion that  would  cut  toward  the  stream’s  headwaters 
until  equilibrium  is  reestablished  (USDI  1976). 

Channels  also  may  be  modified  by  culverts  or 
bridges  that  resist  flows  during  high-water  periods. 
This  could  happen  if  such  structures  are  too  small, 
improperly  installed,  or  blocked  by  debris  or  ice. 
Water  would  form  ponds  above  such  structures  and 
erode  the  bed  directly  below  them.  These  sites  could 
be  subject  to  washouts,  which  could  result  in  eroded 
bed  and  bank  materials  obliterating  the  natural  chan- 
nel. After  a washout,  a stream  would  adjust  within  a 
few  years.  These  impacts  would  create  problems 
primarily  for  fisheries  (see  “Aquatic  Life  and 
Habitats”)  and  would  be  most  serious  where  struc- 
tures intended  to  last  the  life  of  the  pipeline  are  in- 
stalled. 


Quality 

During  construction,  spills  of  diesel  fuel  and  other 
hydrocarbons  may  infiltrate  shallow  ground  water 
aquifers.  Such  spills  have  been  common  during  con- 
struction of  other  major  projects,  and  there  is  a 
possibility  that  degradation  of  ground  water  quality 
would  result  from  the  Northern  Border  Pipeline.  If 
measures  to  reduce  impacts  are  implemented 
promptly,  groundwater  degradation  probably  would 
be  short  term  and  limited  to  several  hectares  or  less; 
effects  probably  could  be  eliminated  or  abated  in 
months  or,  at  most,  a few  years. 

When  hydrostatic  test  water  is  released,  or  if  the 
test  water  were  to  leak,  the  water  could  enter 
shallow  aquifers,  carrying  along  contaminants  such 
as  oil  and  grease,  and  chemicals  such  as  soda  ash 
and  bactericides.  Local,  minor  degradation  of 
shallow  ground  water  would  result.  Reasonable 
precautions  would  help  control  test  water  where  it  is 
released,  but  the  location  of  leaks  cannot  be 
predicted. 

No  adverse  impacts  on  ground  water  would  be 
likely  to  occur  during  pipeline  operation.  Because 
natural  gas  is  not  readily  soluble  in  water  or  soil,  gas 
leaked  into  the  soil  would  move  into  the  atmosphere 
and  have  no  effect  on  ground  water.  If  pipe  is 
reclaimed  after  the  project  is  abandoned,  the  im- 
pacts associated  with  construction  would  recur. 

Quantity 

NBPC  plans  to  use  no  ground  water,  although  suf- 
ficient quantities  of  ground  water  exist  along  the 
Missouri  and  Milk  rivers  to  supply  the  project’s 
needs  without  causing  serious  environmental  im- 
pacts or  conflicts  with  existing  use.  However,  water 
removal  at  the  rate  needed  would  require  many  wells 
and  be  costly. 

There  would  be  little  likelihood  of  impacts  on  deep 
aquifers  from  pipeline  construction  or  from  a rupture 
of  the  line.  The  trench  would  be  approximately  2.1  m 
(7.0  ft)  deep— not  deep  enough  to  significantly 
degrade  or  interrupt  aquifer  flow  in  either  the  coal 
seams  and  sandstone  beds  of  the  Fort  Union  Forma- 
tion or  the  other  local  bedrock  aquifers. 

During  construction,  trench-cutting  may  intercept 
shallow  ground  water  aquifers,  and  pumping  water 
from  the  trench  may  temporarily  deplete  shallow 
systems.  These  impacts  probably  would  be  negligi- 
ble, because  there  are  few  such  aquifers  in  the  areas 
crossed  by  the  possible  pipeline  routes,  and 
because  little  use  is  made  of  shallow  aquifers  where 
they  do  exist. 
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ROUTE  COMPARISON 


SURFACE  WATER 

Sufficient  amounts  of  water  for  hydrostatic 
testing  and  dust  control  would  be  more  available 
along  the  Alternative  Routes  than  the  Proposed 
Route,  because  the  Alternative  Routes  are  closer  to 
Frenchman  and  Fort  Peck  reservoirs  and  the  Milk 
and  Missouri  rivers.  Along  the  Proposed  Route, 
water  would  be  available  from  Frenchman  Reservoir 
and  many  streams  during  most  springs  (for  example. 
Rock  Creek,  Willow  Creek,  the  Poplar  River,  and  Big 
Muddy  Creek). 

All  of  the  routes  cross  small  streams  and  would 
cause  the  same  kinds  of  impacts  on  water  quality 
and  quantity.  The  Alternative  Routes  would  cross 
eleven  or  twelve  more  small,  intermittent  tributaries 
than  the  Proposed  Route  (depending  on  whether  the 
Dore  or  Fairview  segment  were  used).  However,  it  is 
in  comparing  the  crossings  of  larger  streams  and 
rivers  that  the  major  differences  among  the  routes 
appear.  The  only  large  river  crossed  by  the  Proposed 
Route  is  the  Poplar,  and  impacts  on  water  quality 
and  morphology  of  that  river  are  not  expected  to  be 
great  (Brown  1980),  although  its  high  spring  flows, 
common  ice  jams,  and  broad  flood  plain  would  re- 


The pipeline’s  impacts  on  water  resources  are  not 
expected  to  be  serious  in  most  areas.  Impacts  on 
surface  water  would  be  more  serious  than  those  on 
ground  water.  Withdrawal  of  water  for  hydrostatic 
testing  could  significantly  deplete  the  flow  of  most 
streams  during  most  times  of  the  year.  There  would 
be  short-term  impacts  on  surface  water  quality  from 
increased  sediments  at  trenched  water  crossings. 
There  is  a possibility  that  toxic  substances  used  in 
the  construction  process  (fuel,  oil,  herbicides,  etc.) 
would  be  introduced  into  water.  The  impacts  of  con- 
tamination could  be  severe,  depending  on  the 
substance  and  volume  of  spills  and  on  the  volume  of 
the  water  affected.  Long-term,  accelerated  erosion 
could  result  if  channels  are  not  restored  to  their 
preconstruction  grades  and  configurations.  Artificial 
bank  stabilization  structures,  such  as  ripraps,  also 
could  create  long-term  erosion  problems.  There  pro- 
bably would  be  some  temporary  dewatering  of 
shallow  aquifers,  but  this  impact  would  be  negligi- 
ble. Also,  there  could  be  some  localized,  short-term 
degradation  of  ground  water  quality  from  spills  of 
toxic  substances. 

Impacts  along  the  Proposed  Route  would  be  less 
severe  than  along  either  Alternative  Route;  the  Milk, 
Missouri,  and  Yellowstone  river  crossings  on  the 
Alternative  Routes  would  present  a greater  potential 
for  long-term  problems  with  channel  stability  than 
would  the  Poplar  River  crossing  on  the  Proposed 
Route. 


quire  special  engineering  considerations  with 
respect  to  scour.  The  Alternative  Routes,  however, 
would  cross  the  Milk,  Missouri,  and  (in  North  Dakota) 
Yellowstone  rivers,  all  of  which  could  pose  problems 
long  after  construction  because  of  their  high  banks, 
periodic  floods,  and  unconsolidated  bed  materials. 
For  these  reasons,  the  Proposed  Route  would  incur 
fewer  impacts  on  surface  water  than  the  Alternative 
Routes. 

GROUND  WATER 

Although  ground  water  is  more  plentiful  along  the 
Alternative  Routes  than  the  Proposed  Route,  NBPC 
does  not  plan  to  use  ground  water.  Most  of  the 
shallow  aquifers  that  could  be  affected  by  the 
pipeline  consist  of  the  alluvial  deposits  along  the 
streams  and  rivers  crossed  by  all  the  routes.  The  on- 
ly sizeable  area  of  shallow  ground  water  is  Manning 
Lake,  a wetland  along  Big  Muddy  Creek  in  Roosevelt 
County,  crossed  by  the  Proposed  Route.  Overall,  the 
Alternative  Routes  would  cross  more  major  alluvial 
aquifers  than  the  Proposed  Route,  but  the  impacts 
on  ground  water  are  expected  to  be  so  minor  that 
this  difference  between  the  routes  is  insignificant. 


Impacts  on  water  resources  could  be  minimized 
by:  (1)  not  withdrawing  more  than  10  percent  of  the 
flow  of  any  stream  for  hydrostatic  testing,  (2)  using 
sedimentation-control  measures,  (3)  taking  care  dur- 
ing construction  to  avoid  accidental  spills  of  toxic 
substances,  (4)  having  pollution-control  equipment 
on  hand  should  a spill  occur,  and  (5)  burying  the 
pipeline  at  each  water  crossing  (except  the  Milk  and 
Missouri  crossings)  beneath  the  predicted  scour 
depth  for  the  entire  100-year  flood  plain,  so  that 
natural  migration  of  the  channel  would  not  expose 
pipe  and  natural  bank  materials  and  vegetation  could 
be  used  for  bank  stabilization.  Further  study  of  the 
Milk  and  Missouri  is  needed  to  determine  actual 
bank  migrations.  Where  natural  means  are  not  suffi- 
cient, in-stream  stabilization  methods,  such  as  those 
used  by  Hold  That  River  Engineering  Company 
(Mistrot  1966),  should  be  considered  for  bank 
stabilization  because  on  past  pipeline  projects  they 
have  been  more  successful  than  riprap. 

In  the  event  that  one  of  the  Alternative  Routes  is 
used,  impacts  on  the  Missouri  River  could  be  avoid- 
ed by  directional  drilling.  This  possibility  should  be 
examined  closely  if  it  is  necessary  to  use  one  of  the 
Alternative  Routes.  Another  crossing  method  that 
needs  closer  examination  is  placement  of  pipe  on 
Fort  Peck  Dam.  Regardless  of  the  method  used  to 
cross  the  Missouri,  from  the  standpoint  of  water 
resources  a single  crossing  would  be  preferable  to  a 
double  crossing. 
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AQUATIC  LIFE  AND  HABITATS 


EXISTING  ENVIRONMENT 


Important  streams  along  the  Northern  Border 
Pipeline  routes  and  their  Montana  Department  of 
Fish,  Wildlife,  and  Parks  (DFWP)  classifications  are 
shown  on  map  X.  Fisheries  information  on  affected 
streams  was  gathered  from  Montana  DFWP  data, 
limited  field  examinations  of  stream  crossing  sites, 
and  personal  communications  with  a DFWP  field 
biologist  (Needham  1979). 

The  streams  along  the  pipeline  routes  support  a 
variety  of  warm-water  fish  species.  Suckers  and  min- 
now species  constitute  the  bulk  of  the  fish  com- 
munity, but  game  fish  (walleye,  northern  pike,  and 
smallmouth  bass  in  particular)  also  are  common  in 
some  streams.  Rainbow  and  lake  trout  are  present  in 
the  Missouri  River  below  Fort  Peck  Dam.  Paddlefish 
(a  Montana  species  of  special  concern  as  defined  by 
DFWP)  occurs  in  the  Milk  and  Missouri  rivers  near 
the  proposed  pipeline  crossing  sites. 


Lists  of  fish  species  and  their  relative  abundance 
in  streams  that  would  be  affected  by  the  pipeline  are 
available  in  the  Northern  Border  aquatics  report 
(Robinson  1980).  Most  of  the  species  spawn  in  spr- 
ing or  early  summer,  and  hatching  times  range  from 
one  to  thirty  days  after  spawning— important  factors 
in  the  timing  of  stream-crossing  construction. 

Aquatic  invertebrates  and  plants  are  important 
biological  components  of  aquatic  habitats.  In- 
vertebrates are  the  primary  food  source  for  fish,  and 
plants  are  important  for  photosynthesis;  both  are  in- 
dicators of  physical  and  chemical  changes  in 
aquatic  ecosystems. 

Gravel  and  cobble  riffle  areas  are  uncommon  in 
northeast  Montana  streams  (see  the  “Water 
Resources”  section  of  this  chapter).  They  are  of  par- 
ticular concern  with  this  project  because  they  are 
the  most  important  areas  for  fish  spawning  and  in- 
vertebrate productivity. 


IMPACTS 


The  potential  effects  of  the  pipeline  on  aquatic  life 
and  habitats  were  evaluated  mainly  in  terms  of 
fisheries  because  fish  are  at  the  top  of  the  food 
chain  in  aquatic  systems,  which  makes  them  good 
indicators  of  the  quality  of  aquatic  habitats  and  of 
what  other  types  of  organisms  exist  in  a section  of 
stream.  They  also  are  of  direct  recreational  and 
economic  importance.  Furthermore,  information  on 
fish  is  readily  available  and  has  been  standardized  by 
DFWP  in  a classification  system.  Game  fish  are  em- 
phasized over  other  fish  species  because  of  their 
economic  importance  and  because  they  are  general- 
ly more  sensitive  to  pollutants,  turbidity,  and  low  ox- 
ygen. Aquatic  invertebrates  and  plants  also  are  good 
indicators  of  the  quality  of  aquatic  habitats,  but  the 
existing  information  on  invertebrates  and  plants  in 
Montana  is  spotty  and  not  standardized. 

For  this  discussion,  an  impact  on  aquatic  life  and 
habitats  is  defined  as  a change  in  population  size, 
diversity,  or  productivity. 


SEDIMENTATION 

Increased,  fine-grained  sediment  loads  have 
adverse  effects  on  fish,  invertebrates,  and  aquatic 
plants.  Possible  sources  of  increased  sediment 
loads  in  streams  are  discussed  in  “Water 


Resources.”  Sediments  can  alter  and  damage  fish 
communities  because  of:  (1)  disease  or  mortality  of 
eggs  or  larvae,  (2)  displacement  or  disruption  of 
migration  runs,  (3)  impairment  of  food  supply 
because  of  reduced  plant  and  invertebrate  produc- 
tion, and  (4)  impairment  of  habitat.  These  effects  are 
discussed  and  documented  elsewhere  (Robinson 
1979  and  1980,  Rosenberg  and  Snow  1975).  Aquatic 
invertebrates  and  aquatic  plants  are  relatively  im- 
mobile and,  therefore,  more  directly  vulnerable  to 
blanketing  by  silt  than  are  fish. 

Because  of  the  combined  action  of  the  effects 
identified  above,  locally  severe  impacts  can  be  ex- 
pected during  and  immediately  after  installation  of 
the  pipeline;  impacts  would  be  particularly  damag- 
ing where  construction  takes  place  just  upstream 
from  a gravel  riffle  area  during  spawning  periods  or 
where  sediments  fill  in  pool  areas  (see  “Water 
Resources”).  Impacts  on  aquatic  life  and  habitats 
would  be  increased  substantially  where  gravel  or 
cobble  riffle  areas  are  blanketed  by  silt,  because  in- 
vertebrate productivity  and  fish  spawning  are 
greatest  in  these  rare  areas.  However,  if  the  sedi- 
ment loads  are  increased  for  only  a short  period  of 
time,  and  are  localized  and  not  excessive  (as  when 
the  adjacent  right-of-way  is  properly  reclaimed),  the 
aquatic  system  would  likely  recover  within  a few 
years.  If  reclamation  fails,  or  if  the  channel  is  not 
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X.  SURFACE  WATERS 
AND  FISHERIES 


SIGNIFICANT  WATERCOURSES 
INTERSECTING  PIPELINE 
ROUTES 

Major  rivers  (Order  I) 

Perennial  tributaries  to  major 
rivers  (Order  II) 

Perennial  tributaries  to  other 

tributaries  (Order  III) 

Intermittent  streams  (Order  IV 
and  V) 

MONTANA  DEPARTMENT  OF 
FISH,  WILDLIFE,  AND  PARKS 
STREAM  CLASSIFICATIONS  AT 
CROSSING  SITES’ 

Class  Class  definition 

1 Highest-value  fishery  resource 

2 Highesl-priority  fishery  resource 

3 Substantial  fishery  resource 

4 Moderate  fishery  resource 


SOURCE.  Compiled  by  Fred  Robinson  and  Larry  Brown  witb  information 
from  OFWP  1979a  and  USGS  1974. 

' A description  of  the  criteria  used  in  assigning  stream  classifications  Is 
available  from  DFWP 
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restored  to  its  natural  grade  and  configuration,  in- 
creased erosion  would  continue  to  add  sediments  to 
the  stream.  By  themselves,  the  additional  sediments 
resulting  from  accelerated  erosion  probably  would 
have  little  effect  on  aquatic  life,  but  combined  with 
sediments  from  agricultural  runoff,  road  building, 
and  other  development,  the  effects  could  be  serious. 
Increased  sediment  loads  from  man’s  activities  have 
decreased  the  distribution  of  many  North  American 
fish  species,  particularly  game  species. 

STREAMBED  EXCAVATION 

An  obvious  impact  of  pipeline  construction  would 
be  the  destruction  of  invertebrates  and  fish  eggs 
within  the  excavated  portion  of  the  streambed.  In- 
vertebrates would  repopulate  the  area  rapidly,  but 
destruction  of  fish  eggs  could  be  a more  serious  pro- 
blem, particularly  if  suitable  spawning  habitat  is  rare 
(as  it  is  in  most  streams  in  northeast  Montana).  In 
most  cases,  fish  egg  destruction  could  easily  be 
avoided  through  construction  timing  or  centerline 
location. 


BLOCKED  FISH  PASSAGE 

Blocked  fish  passage,  although  avoidable,  could 
be  a major  impact.  Unrestricted  passage  of  fish  in 
streams  is  essential  to  the  maintenance  of  wild  fish 
populations.  It  is  most  critical  during  fish  migration, 
especially  for  spawning.  Blockage  of  streams  could 
prevent  use  of  important  spawning  drainages  and 
result  in  population  declines  (especially  if  it  takes 
place  during  spring,  when  most  spawning  in  nor- 
theast Montana  streams  occurs).  Small  tributary 
streams  provide  important  spawning  habitat  for  fish 
from  mainstem  rivers  (for  example,  the  Missouri 
River  is  dependent  on  small  tributary  streams  for 
northern  pike  spawning);  such  streams  are  also  the 
most  vulnerable  to  blockages. 

In  addition,  barriers  to  fish  movement  can  cause 
fish  kills  by  preventing  outmigration  of  fish  to 
deeper  water  during  freeze-up,  or  when  summer  low 
flows,  drought,  or  irrigation  withdrawals  reduce  or 
eliminate  surface  streamflow.  All  the  fishery 
streams  in  northeast  Montana  (except  the  Missouri) 
are  subject  to  these  conditions.  In  most  cases, 
blockage  would  be  short  term,  and  fish  populations 
would  recover  in  a few  years. 

Fish  movement  can  be  blocked  in  several  ways 
during  construction  of  pipeline  stream  crossings. 
The  temporary  damming,  diversion,  or  fluming  of 
streams  could  prevent  fish  movement.  High  concen- 
trations of  suspended  sediment  caused  by  construc- 
tion of  crossings  could  disrupt  spawning  migrations, 
as  could  general  construction  activity.  Ruts  at  for- 


ding areas  and  improper  channel  restoration  at 
stream  crossing  sites  also  can  preclude  fish  move- 
ment. 

Drainage  structures,  particularly  culverts,  are 
often  undersized,  oversized,  or  improperly  installed. 
They  can  easily  be  blocked  by  debris,  ice,  or  beaver 
dams,  and  can  cause  excessive  velocities  or  insuffi- 
cient depths  of  water  for  fish  passage.  They  also  can 
wash  out  (particularly  when  undersized,  crushed,  or 
blocked),  causing  road  or  work  pad  materials  to 
obliterate  the  natural  channel. 

Problems  with  drainage  structures  would  be  most 
likely  to  occur  in  spring,  during  high  flows  and 
spawning  migrations.  Drainage  structures  installed 
for  the  life  of  the  project  could  create  long-term, 
serious,  adverse  impacts,  and  would  be  a constant 
maintenance  problem. 


DESTRUCTION  OF  COVER 

Streambank  vegetation,  midstream  logs  and 
rocks,  and  undercut  banks  provide  essential  hiding 
cover  for  fish,  and  habitat  for  food  organisms.  Right- 
of-way  clearing  and  river-crossing  construction 
would  reduce  this  cover,  causing  a reduction  in  fish 
numbers  in  the  areas  where  cover  has  been  removed. 
The  Northern  Border  Pipeline  would  not  closely 
parallel  any  stream  in  Montana;  therefore,  this  would 
be  a problem  only  at  stream  crossing  sites,  and  the 
amount  of  cover  destroyed  at  a single  stream  would 
be  small.  However,  the  cumulative  loss  of  stream- 
bank  cover  could  be  important.  High-standing 
streambank  vegetation  in  northeast  Montana  is 
valuable  because  it  is  rare;  however,  this  vegetation 
also  is  found  only  in  certain  areas  and,  thus,  in  most 
cases  could  be  avoided  through  centerline  selec- 
tion. 


REDUCED  WATER  QUALITY 

The  ways  in  which  the  pipeline  could  impair  water 
quality  are  discussed  in  the  previous  section  of  this 
chapter,  “Water  Resources.”  It  is  impossible  to 
predict  how  much  environmental  damage  chemical 
pollutants  may  cause  because  they  usually  are  in- 
troduced by  accident;  however,  the  pollutants  are 
harmful  to  organisms.  For  example,  a fuel  tanker 
spill  into  any  of  the  small  streams  in  the  study  area 
could  cause  an  extensive  kill  of  aquatic  life  (Robin- 
son 1979).  If  a spill  were  to  occur  in  the  Poplar,  Milk, 
or  Missouri,  fuel  would  be  rapidly  diluted  to  below- 
toxic  concentrations,  but  localized  killing  of  aquatic 
organisms  before  mixing  would  still  be  likely.  Pollu- 
tion from  other  toxic  substances,  such  as  herbicides 
and  soda  ash,  could  also  cause  local  killing  in  these 
rivers  and  more  extensive  killing  in  smaller  streams. 
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Aquatic  invertebrates  and  plants  would  be  especially 
susceptible  to  damage  from  pollutants  because  they 
are  relatively  immobile  and  cannot  avoid  them. 

The  depletion  of  oxygen  in  streams  by  decompos- 
ing bottom  sediments  also  could  reduce  water  quali- 
ty; oxygen  depletion  would  be  particularly  damaging 
if  it  occurs  in  late  winter  in  iced-over  sections  of 
sluggish  northeast  Montana  streams  in  conjunction 
with  sedimentation  from  construction,  and  already 
low  oxygen  levels.  The  ice  and  low  flow  would 
restrict  the  movement  of  fish  out  of  the  area,  and  fish 
kills  could  result. 

If  hydrostatic  testing  is  conducted  in  winter, 
NBPC  may  heat  the  test  water.  Water  quality  would 
be  affected  if  heated  test  water  is  discharged  back 
into  streams,  and  fish  could  die  from  thermal  shock, 
especially  because  winter  is  the  season  when  water 
flow  and  temperature  are  lowest. 

All  of  these  impacts  would  be  short  term  and 
localized.  Invertebrates  and  fish  from  adjacent 
stream  sections  and  tributaries  would  repopulate 
the  affected  area  within  a few  years  (USDI  1976  and 
Cairns  et  al.  1971). 

Although  not  an  impact  on  fish  per  se,  the  effect 
of  petroleum  contamination  on  the  flavor  of  fish 
should  be  mentioned.  The  flavor  of  fish  flesh  can  be 
tainted  by  even  small  petroleum  concentrations. 
Tainting  has  occurred  with  9.81  L (2.6  gal)  of  out- 
board motor  oil  and  gasoline  per  acre-foot  of  water, 
demonstrating  the  need  for  concern  over  small 
construction-related  spills  (Robinson  1979). 

ALTERATION  OF  STREAM  DISCHARGE 

Streamflow  would  be  altered  substantially  during 
much  of  the  year  if  the  amount  of  water  required  for 
hydrostatic  testing  were  withdrawn  from  or 
discharged  into  any  stream  smaller  than  the  Poplar 
River  (see  “Water  Resources”).  Flow  alterations 
(whether  increases  in  peak  flows  or  decreases  in 
minimum  flows)  can  harm  fish  populations,  par- 
ticularly if  they  occur  during  migration,  spawning,  or 
egg  incubation  and  hatching.  However,  in  the  nor- 
theast Montana  streams  that  NBPC  may  use  for 
hydrostatic  testing,  these  activities  occur  in  spring 
and  early  summer,  when  substantial  flow  alterations 
are  not  as  likely  as  during  low  flow  periods. 


Flows  also  could  be  altered  during  construction  of 
water  crossings,  when  stream  sections  could  be 
totally  dewatered,  destroying  benthic  invertebrates 
and  eggs.  Invertebrates  would  quickly  recolonize  the 
affected  stream  sections  when  flow  resumes. 

OTHER  IMPACTS 

When  water  is  withdrawn  from  streams  for  con- 
struction purposes  and  hydrostatic  testing,  fish  and 
other  aquatic  organisms  could  be  sucked  through 
pumps  and  killed.  Placement  of  screen  boxes  over 
pump  intakes  would  prevent  damage  to  juvenile  and 
adult  fish,  but  smaller  organisms  still  would  be  suck- 
ed through  the  pumps. 

Blasting  of  stream  banks  or  beds  can  have  adverse 
effects  on  aquatic  life,  both  from  the  shock  wave 
generated  by  the  blast  (Robinson  1979)  and  from 
nitrates  released  by  explosives.  The  need  for 
blasting  in  or  near  streams  in  northeast  Montana  is 
not  anticipated,  but  a change  in  construction 
scheduling  that  would  require  winter  construction 
could  alter  this;  if  river  crossings  were  constructed 
during  winter,  frozen  banks  would  have  to  be  blasted 
before  excavation.  Blasting  also  would  be  required 
where  bedrock  is  encountered  during  trench  excava- 
tion. 

Workers  in  remote  areas,  with  few  if  any  recrea- 
tional facilities,  could  “fish  out”  streams,  particulari- 
ly  small  streams  near  construction  camps.  In 
general,  pipeline  laborers  work  long  hours,  thereby 
reducing  this  problem;  but  additional  enforcement 
by  DFWP  may  be  necessary. 

Pipeline  operation  probably  would  have  few  im- 
pacts on  aquatic  life.  As  mentioned  in  “Water 
Resources,”  a leak  underneath  a stream  would  re- 
quire excavating  the  streambed  to  repair  pipe, 
resulting  in  sedimentation.  An  instream  explosion 
would  kill  fish  in  the  immediate  vicinity,  but  this 
would  not  be  a major  impact.  If  a leak  were  to  cause 
an  explosion  and  fire,  high-standing  riparian  vegeta- 
tion could  be  destroyed;  increased  sediment  loads 
or  pH  caused  by  runoff  from  the  burned  area  pro- 
bably would  not  be  great  enough  to  affect  the 
fishery,  unless  the  fire  covered  a large  portion  of  the 
watershed. 

If  the  pipeline  is  reclaimed  after  operation,  im- 
pacts similar  to  those  occurring  during  construction 
can  be  expected. 
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ROUTE  COMPARISON 


Table  35  identifies  the  species,  main  concerns, 
and  unique  features  of  the  major  rivers  and  streams 
that  would  be  crossed  by  the  different  pipeline 
routes.  On  all  of  the  routes,  impacts  on  aquatic  life 
and  habitats  would  be  increased  if  gravel  or  cobble 
riffle  areas  are  blanketed  by  silt  or  disrupted  by  tren- 
ching, because  these  areas  are  rare  and  important  to 
fish  spawning  and  invertebrate  productivity. 

Based  on  the  quality  of  fisheries  and  the  size  of 
streams  crossed,  impacts  on  aquatic  life  and 
habitats  would  be  greater  along  the  Alternative 
Routes  than  along  the  Proposed  Route  (see  map  X 
and  table  35).  Thus,  considering  only  aquatic  life  and 
habitat,  the  Proposed  Route  is  preferable  to  the 
Alternative  Routes. 


NORTHWEST  LEG 

Walleye,  yellow  perch,  and  forage  fish  are  com- 
mon in  Frenchman  Creek— the  primary  fisheries 
stream  affected  by  the  Northwest  Leg.  DFWP  has  at- 
tempted to  establish  smallmouth  bass  in  that 
stream,  and  any  planted  bass  that  have  survived  in 
the  drainage  may  develop  into  a valuable  resource. 
The  main  impact  on  Frenchman  Creek’s  aquatic  life 
and  habitats  would  result  from  destruction  of  high- 
standing  riparian  vegetation.  Sediments  from  con- 
struction would  settle  out  rapidly  in  Frenchman 
Reservoir.  The  amount  of  these  sediments  would  be 
low  relative  to  the  volume  of  the  reservoir,  and  would 
not  appreciably  affect  its  capacity. 

PROPOSED  ROUTE 

Impacts  on  aquatic  life  and  habitats  along  this 
route  probably  would  not  be  as  great  as  on  the  Alter- 
native Routes,  but  the  Proposed  Route  does  cross 
several  sensitive  streams  (see  map  X and  table  35). 
Of  these,  the  most  important  is  the  Poplar  River.  Its 
greater  flow  volume  and  more  extensive  gravel  riffle 
areas  make  it  a more  productive  sport  fishery  than 
other  streams  on  the  route.  However,  because  its 
generally  low,  gradually  sloping  banks  lack  high- 
standing  streamside  vegetation,  long-term,  adverse 
Impacts  on  fisheries  are  not  anticipated. 

Long-term  sediment  increases  could  be  a problem 
in  Rock  Creek  because  of  the  high,  steep  approach 
from  the  west.  High-standing  bank  vegetation  could 
be  lost  on  Willow  Creek,  Rock  Creek,  the  Middle 
Fork  of  Porcupine  Creek,  and  Big  Muddy  Creek. 


ALTERNATIVE  ROUTES 

Missouri  River  Segment 

The  Missouri  and  Milk  rivers  are  overriding  con- 
cerns on  the  Alternative  Routes  because  of  their 
large  size  and  high  fisheries  value.  Both  have  high, 
steep  banks  with  high-standing  riparian  vegetation. 
The  Missouri  River  is  of  particular  concern  because 
it  would  be  crossed  by  two  pipes  constructed  only 
90  m (300  ft)  apart.  Construction  of  the  crossings 
would  extensively  disrupt  the  streambed  because  of 
the  high  scour  potential,  loose  bed  material,  and 
high  flow  velocities  in  this  part  of  the  river.  Because 
of  the  size  of  the  Missouri  River  at  the  proposed 
crossing  site,  pipeline  installation  would  involve 
considerably  more  construction  activity  and  time 
than  would  the  other  stream  crossing  sites  along 
any  of  the  routes,  thereby  increasing  the  potential 
for  adverse  effects. 

Both  the  Missouri  and  the  Milk  rivers  provide 
spawning  areas  for  paddlefish  (a  game  fish  whose 
habitat  is  limited  in  Montana  and  elsewhere).  Pallid 
sturgeon  and  shortnose  gar  (both  classified  by 
DFWP  as  species  of  special  concern)  may  be  pre- 
sent at  the  Missouri  River  crossing  site.  Cherry 
Creek,  although  intermittent,  provides  northern  pike 
spawning  habitat,  particularly  during  years  of  high 
flow. 

Dore  and  Fairview  Segments 

There  would  be  little  difference  in  impacts  on 
aquatic  life  and  habitats  on  the  Dore  and  Fairview 
segments.  The  Redwater  River  is  used  by  a small 
number  of  northern  pike  and  walleye  and  would  be 
similarly  affected  by  both  routes,  as  would  Sand 
Creek,  which  provides  forage  fish  habitat.  There 
could  be  impacts  on  the  Charlie  Creek  drainage  and 
Fourmile  Creek  on  the  Dore  Segment,  and  on  the 
Hay  Creek  drainage  on  the  Fairview  Segment.  Little 
information  exists  on  these  streams,  but  suckers 
and  minnows  are  likely  to  be  present  in  permanent 
pools.  It  is  possible  that  there  is  some  northern  pike 
spawning  up  the  Charlie  Creek  and  Hay  Creek 
drainages  during  years  of  high  flow. 

Another  concern  on  these  segments  is  that  they 
would  cross  the  Yellowstone  River  several  miles 
beyond  the  Montana-North  Dakota  border.  Although 
the  possible  crossing  sites  are  in  North  Dakota, 
crossing  the  Yellowstone  would  increase  the 
pipeline’s  overall  impacts  on  aquatic  life  and 
habitats. 
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TABLE  35  FISHERIES  CROSSED  BY  POSSIBLE 
NORTHERN  BORDER  PIPELINE  ROUTES 
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SOURCE:  Robinson  1980. 


CONCLUSIONS 


Unavoidable,  short-term,  adverse  impacts  from 
sedimentation  and  suspended  sediment  would  oc- 
cur where  the  pipeline  right-of-way  and  roads  cross 
streams.  These  impacts  would  be  long  term  (that  is, 
continue  for  several  years  beyond  the  actual  con- 
struction phase  of  the  project)  if  bank  restoration  or 
right-of-way  maintenance  near  streams  and  drainage 
channels  produces  erosive  conditions.  With  proper 
mitigation,  however,  impacts  from  sedimentation 
and  suspended  sediments  would  probably  be  short 
term  and  not  excessive.  The  Missouri  River  could  be 
an  exception;  sediment  impacts  there  could  be 
severe  and  long  term  because  of  its  paddlefish 
fishery  and  the  amount  of  excavation  required  for 
two  trenched  crossings.  If  either  of  the  Alternative 
Routes  is  used,  a single  crossing  would  be 
preferable  than  a double  crossing,  from  the  stand- 
point of  concern  for  aquatic  life  and  habitats. 

NBPC  proposes  to  trench  at  all  waterway  cross- 
ings, but  directionally  drilled  crossings  should  be 
considered  and  used,  if  feasible,  on  the  Milk  and 
Missouri  rivers.  Directional  drilling  would  have 
minimal  impacts  on  aquatic  life  and  habitats.  Even 
though  NBPC  is  considering  only  trenched  cross- 
ings, the  Conservation  Districts’  310  permits,  the  Ar- 
my Crops  of  Engineers’  404  permits,  and  easements 
to  cross  state  lands  could  require  other  methods. 
Crossing  the  Missouri  by  placing  pipe  on  Fort  Peck 
Dam  should  be  studied  further  by  NBPC  and  DNRC. 

Trenching  in  streambeds  would  destroy  in- 
vertebrates and  fish  eggs  within  the  excavated 
stream  section.  This  impact  would  be  long  term  only 
if  the  eggs  were  from  a rare  species  with  limited 
spawning  habitat  (like  the  paddlefish).  Again,  the 
Missouri  River  is  of  particular  concern.  Destruction 
of  fish  eggs,  and  disruption  of  migration  or  spawning 
can  be  avoided  by  crossing  biologically  sensitive 


streams  (including  intermittent  streams  that  may  not 
be  covered  by  the  Natural  Streambed  and  Land 
Preservation  Act)  during  periods  least  critical  to 
fisheries.  Specifically,  Frenchman  Creek,  Rock 
Creek,  the  Poplar  River,  the  Milk  River,  and  the 
Missouri  River  should  be  crossed  in  late  summer  or 
fall.  Cherry  Creek,  the  Middle  Fork  of  Porcupine 
Creek,  and  the  Redwater  River  should  be  crossed  in 
mid  to  late  summer  or  fall.  Impacts  from  trenching 
could  be  further  reduced  by  locating  the  centerline 
where  it  avoids  gravel  riffle  areas. 

Stream  channels  and  banks  would  be  altered  by 
the  project.  Adverse  impacts  on  fisheries  resulting 
from  removal  of  high-standing  vegetation  from 
streambanks  could  be  long  term  if  cover  and  shade 
are  not  restored.  The  centerline  should  avoid  high, 
steep  streambanks,  banks  with  high-standing 
vegetation,  and  undercut  banks. 

Inadequate  or  improperly  installed  drainage  struc- 
tures for  permanent  roads  would  have  long-term  im- 
pacts on  fisheries  of  northeast  Montana  because  of 
increased  erosion,  washouts,  and  blocked  fish 
passage.  Installation  and  removal  of  culverts  on  tem- 
porary roads  would  have  short-term,  adverse  impacts 
because  of  sedimentation  and  streambed  disrup- 
tion. Installation  and  removal  of  all  drainage  struc- 
tures should  be  designed  to  reduce  these  adverse  ef- 
fects. 

Spills  of  machinery  oil  and  fuel  during  construc- 
tion are  likely.  Generally,  the  adverse  effects  of 
these  relatively  small  spills  would  be  short  term.  A 
fuel  tanker  spill  into  a small  stream,  however,  could 
cause  extensive  fish  kills;  it  would  take  years  for  the 
damaged  population  to  recover. 

Few  impacts  are  expected  during  pipeline  opera- 
tion, but  abandonment  impacts  would  be  similar  to 
construction  impacts  if  the  trench  is  reexcavated  to 
recover  pipe  materials. 


WILDLIFE  AND  HABITATS 

EXISTING  ENVIRONMENT 


The  three  possible  pipeline  routes  cross  a variety 
of  wildlife  habitats  in  the  mixed-grass  prairie  of 
eastern  Montana.  These  habitats  range  from  relative- 
ly pristine  native  grasslands,  sagebrush  flats, 
wetlands,  and  deciduous  vegetation  along  streams 
and  in  coulees,  to  habitats  that  have  been  altered  ex- 
tensively, such  as  cropland  and  residential  areas. 
Riparian  forests,  dominated  by  cottonwood  and 


willow,  and  deciduous  coulees,  dominated  by  box 
elder  and  green  ash,  are  very  rare  in  the  study  area 
(comprising  less  than  0.5  percent  of  the  total  area), 
but  are  highly  valuable  to  many  wildlife  species. 
Riparian  and  deciduous  coulee  habitat  com- 
plements the  vast,  open  grasslands  by  providing  im- 
portant feeding,  nesting,  and  wintering  areas  for 
many  species.  Very  little  specific  information  was 
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available  about  wildlife  habitat  on  the  Fort  Peck  In- 
dian Reservation  from  either  state  or  federal  agen- 
cies. However,  the  majority  of  land  on  the  reserva- 
tion is  under  cultivation,  indicating  a present  lack  of 
diverse  wildlife  habitats. 

Species  lists  and  general  distribution  of  the 
wildlife  in  northeast  Montana  are  presented  in  the 


reports  of;  Hall  and  Kelson  (1979)  and  Hoffmann  et 
al.  (1969a  and  1969b)  for  mammals;  Davis  (1961)  and 
Skaar  (1980)  for  birds;  Black  (1970a)  for  amphibians; 
and  Black  and  Black  (1971)  and  Davis  (1963)  for  rep- 
tiles (see  also  Flath  1979).  Wildlife  and  habitats  of 
concern  with  regard  to  the  Northern  Border  Pipeline 
are  discussed  below. 


IMPACTS 


It  is  useful  to  group  potential  impacts  on  wildlife 
into  three  categories:  (1)  habitat  alteration,  (2) 
displacement,  and  (3)  changes  in  birth  and  death 
rates.  Complex  relationships  exist  among  these 
categories  and  their  ultimate  effect  on  carrying 
capacity. 

DNRC  prepared  a list  of  wildlife  species  and 
habitats  that  are  most  likely  to  be  adversely  affected 
by  the  proposed  pipeline,  using  criteria  that  consider 
both  the  relative  value  and  the  relative  vulnerability 
of  the  species.  Table  36  lists  the  species  and  sum- 
marizes potential  impacts  on  them.  The  impacts  are 
discussed  in  more  detail  on  the  following  pages  and 
in  the  Northern  Border  wildlife  report  (Nichols  1980), 
on  file  at  DNRC. 


HABITAT  ALTERATION 

Right-of-way  clearing,  trenching,  and  construction 
of  roads,  compressor  stations,  and  microwave 
towers  would  result  in  the  direct  alteration  or 
removal  of  wildlife  habitat  and  could  affect  carrying 
capacity  for  some  species.  Removal  of  vegetation 
that  is  scarce,  but  nevertheless  essential  to  wildlife 
(such  as  that  found  along  rivers  and  in  coulees), 
would  affect  nearly  all  species  using  the  disturbed 
areas,  primarily  by  affecting  food  and  cover 
availability  (NBPC  1979b).  Most  affected  would  be 
species  requiring  timber  cover  (such  as  white-tailed 
deer)  or  species  requiring  the  cover  of  tall  shrubs 
(such  as  grouse  and  ring-necked  pheasant). 

The  most  significant  impacts  would  result  from 
removal  of  or  serious  damage  to  the  following 
habitat  types:  isolated  groves  of  trees  used  as  nest 
sites,  dense  sagebrush  stands  used  by  wintering 
antelope  and  sage  grouse,  deciduous  coulee  vegeta- 
tion, riparian  shrubbery,  cottonwood  stands,  snags, 
and  wetland  vegetation.  Removal  of  nest  trees  used 
by  raptors,  herons,  or  cavity-nesting  birds  (such  as 
owls  and  woodpeckers)  would  reduce  carrying 
capacity  if  no  other  suitable  habitat  exists  nearby. 
Long-term  maintenance  of  a cleared  right-of-way 
through  these  areas  would  extend  the  impact 
beyond  the  construction  period. 


Trenching  through  potholes,  including  those  that 
are  dry  during  pipeline  construction,  would  have  a 
long-term  impact  on  wildlife  if  the  trench  breaks 
through  pothole  seals  and  causes  early  draining. 
This  could  be  prevented  by  proper  sealing  of  tren- 
ches (USDI  1976). 

Fires  could  alter  habitat,  resulting  in  short-  or 
long-term  losses  to  wildlife,  depending  on  where 
and  when  they  occur.  Fuel  spills  during  construction 
and  gas-line  leaks  or  ruptures  during  operation  could 
result  in  fires  that  could  quickly  destroy  many  acres 
of  range.  If  large  areas  of  sagebrush  were  destroyed, 
the  impact  would  be  long  term.  But  if  only  grass 
were  burned,  new  growth  might  be  promoted  and  the 
effect  could  be  beneficial.  In  any  case,  grass  fires 
would  temporarily  displace  wildlife. 

DISPLACEMENT 

Displacement,  caused  by  disturbance  or  other  en- 
vironmental change,  is  a special  case  of  habitat 
alteration  that  causes  animals  to  avoid  an  otherwise 
suitable  area. 

Temporary  disturbances  during  construction 
(such  as  noise,  dust,  surveying,  clearing,  trenching, 
and  pipe  laying)  would  cause  short-term  displace- 
ment of  most  birds  and  mammals.  The  actual 
distances  moved  and  the  amount  of  time  before 
return  (two  factors  determining  the  severity  of  im- 
pact) would  depend  on  the  habits  of  the  species  in- 
volved and  the  type  of  disturbance.  Noise  from 
blasting  and  operation  of  heavy  equipment  would 
displace  most  wildlife  species  for  at  least  a short 
period  of  time.  Noise  levels  from  typical  construc- 
tion activities  can  be  as  high  as  78  to  84  decibels  at 
120  m (400  ft)  (DNRC  1979a). 

If  construction  occurs  during  the  breeding 
season,  it  is  likely  that  all  active  bird  nests  would  be 
abandoned  within  the  right-of-way  as  well  as  within  a 
strip  of  land  extending  an  undetermined  distance  on 
either  side.  Breeding  birds,  notably  raptors  and  col- 
onial water  birds,  may  abandon  eyries  or  rookeries  if 
displaced  early  in  the  breeding  season.  Sage  and 
sharp-tailed  grouse  may  abandon  historical  display 
grounds. 
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TABLE  36  WILDLIFE  SPECIES  AND  HABITAT  CONCERNS  IN  THE 


NORTHERN  BORDER  PIPELINE  STUDY  AREA 

Species  or  Areas  of  Habitat 


Status 

Species  Group 

Concern 

Characteristics 

Pipeline-Related  Impacts 

Nongame 

Great  blue  heron 

Nesting  colonies 

Tall  cottonwoods  near  large 
bodies  of  water 

Abandonment  of  nesting  colonies  due  to  dis- 
turbance or  habitat  loss;  shooting  of  birds 

Nongame 

Golden  eagle 

Nesting  areas 

Low-elevation  cliffs  near 
sagebrush,  grassland; 
riparian  cottonwoods 

Abandonment  of  nesting  areas  due  to  distur- 
bance; shooting  of  birds 

Nongame 

Prairie  falcon 

Nesting  areas 

High  cliffs  near  sagebrush, 
grassland 

Abandonment  of  nesting  areas  due  to  distur- 
bance; shooting  of  birds;  loss  of  nesting 
habitat 

Migratory 

game 

Waterfowl 

All  habitat 

Prairie  potholes,  stock 
ponds,  major  rivers 

Loss  of  nesting  habitat,  either  short  term  or 
permanent 

Game 

Sharp-tailed 

grouse 

“Excellent”  habitat,' 
dancing  grounds 

Grassy  knolls  near 
shrubland 

Abandonment  of  leks  due  to  disturbance; 
shooting  of  birds 

Game 

Sage  grouse 

Strutting  grounds 

Grassy  openings  in 
sagebrush 

Abandonment  of  leks  due  to  disturbance; 
shooting  of  birds 

Total  and  critical 
winter  habitat 

Sagebrush;  especially 
dense,  tall  sagebrush  that  is 
not  buried  by  snow  during 
severe  winters 

Habitat  loss  due  to  right-of-way  clearing,  com- 
pressor stations,  microwave  towers,  block 
valves,  and  roads 

Game 

Ring-necked 

pheasant 

All  habitat 

Riparian  forests  and  dense 
shrubbery  near  grainfields 

Habitat  loss  due  to  right-of-way  clearing,  com- 
pressor stations,  microwave  towers,  block 
valves,  and  roads 

Game 

Mule  deer 

Winter  range;  areas  of 
concentration  during 
severe  winters 

Wind-swept  shrubland  near 
timber  cover  and  coulees 

Habitat  loss  due  to  right-of-way  clearing  and 
compressor  stations;  increased  stress  due  to 
disturbance;  displacement  due  to  construction 
noise  and  traffic  on  access  roads 

Game 

White-tailed  deer 

Winter  range;  areas  of 
concentration  during 
severe  winters 

Riparian  cottonwood 
forests  with  dense  shrub 
understory,  especially  near 
cropland 

Loss  of  isolated  habitat  used  for  cover  due  to 
right-of-way  clearing  or  compressor  stations; 
increased  stress  due  to  disturbance;  displace- 
ment due  to  construction  noise  and  traffic  on 
access  roads 

Game 

Pronghorn 

Winter  range;  areas  of 
concentration  during 
severe  winters 

Dense,  tall  sagebrush  that 
is  snow-free,  even  during 
severe  winters 

Habitat  loss  due  to  right-of-way  clearing 
and  compressor  stations;  increased  stress  due 
to  disturbance;  displacement  due  to  construc- 
tion noise  and  traffic  on  access  roads 

Endangered 

Bald  eagle 

Winter  habitat 

Tall  snags  near  large  bodies 
of  water 

Loss  of  perching  and  roosting  trees 

Endangered 

Peregrine  falcon 

Nesting  and  feeding 
areas 

High  cliffs  near  water  areas^ 

Abandonment  of  areas  due  to  disturbance; 
shooting  of  birds;  loss  of  nesting  habitat 

Endangered 

Whooping  crane 

Stopping-over  areas 
along  migration  path 

Wetlands 

Collision  with  microwave  towers 

Endangered 

Black-footed  ferret 

Likely  habitat 

Prairie  dog  towns 

Habitat  loss  due  to  right-of-way  clearing  and 
compressor  stations 

Endangered 

Grey  wolf 

Likely  habitat 

Isolated  areas  with  large 
concentrations  of  big  game 

Shooting  of  animals;  Increased  access  to  pre- 
viously isolated  areas^ 

SOURCE:  Derived 

from  DNRC  1979a. 

'"Excellent”  habitat  as  mapped  by  DFWP  (unpubl  ). 

’No  active  eyries  are  known  to  occur  within  the  study  area  although  habitat  is  avaiiabie. 
"See  text  tor  an  explanation  of  the  probability  of  impact. 
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XI.  WILDLIFE  AND 
HABITAT  CONCERNS 


Valuable  habitats  lor 
species  of  concern' 

<nown 

locations 

Number  of  areas  where 
habitat  occurs 

Northwest  Proposed  Alternativ 
Leg  Route  Routes 

Nesting  areas 

Ducks 

A 

2 2 3 

Geese 

B 

1 2 

Sharp-tailed  grouse 

C 

1 1 3 

Sage  grouse 

D 

1 4 

Swainson's  hawk  (nest) 

E 

1 

Golden  eagle  (nest) 

F 

2 

Prairie  falcon  (nest) 

G 

1 

Leks 

Sharp-tailed  grouse 

H 

3 

Sage  grouse 

2 

High  value  habitat 
(year  round) 

Mule  deer 

J 

1 1 2 

White-tailed  deer 

K 

1 1 6 

Concentration  areas  during 
severe  winters 

White-tailed  deer 

L 

1 

Pronghorn 

M 

1 4 

Sage  grouse 

N 

1 

Wintering  area 

Ducks 

0 

1 

Bald  eagle 

P 

1 

SOURCE  Compiled  by  Pat  Nichols  with  inlofmation  from  DFWP  l979b 
and  USOI  1979a. 


Game  species  and  rare  and  endangered  species.  See  text  lor  discussion 
of  impacts. 
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During  construction,  long  stretches  of  open 
trench  or  welded  sections  of  pipe  lined  up  beside 
the  trench  could  create  a temporary  barrier  to  move- 
ment of  antelope  and  domestic  livestock.  This  im- 
pact would  be  more  serious  if  construction  takes 
place  in  winter  and  prevents  animals  from  reaching 
critical  winter  habitat. 

The  overall  impact  of  short-term  displacement 
would  generally  be  insignificant  because  displaced 
animals  would  eventually  resume  normal  activities, 
insofar  as  habitat  alteration  allows. 

A more  serious  type  of  impact  is  long-term 
displacement,  or  permanent  avoidance  of  a disturb- 
ed area.  Such  avoidance  would  be  equivalent  to  a 
permanent  reduction  in  carrying  capacity  because 
previously  used  habitat  would  become  unavailable. 
Long-term  displacement  may  result  from:  (1)  the 
avoidance  of  noise,  lights,  and  human  activity  at 
compressor  stations  and  (2)  the  avoidance  of  roads 
and  vehicle  traffic  in  areas  that  were  previously  inac- 
cessible. 

Noise  at  compressor  station  boundaries  will  be 
about  65  decibels  (NBPC  1979f).  This  constant  level 
of  noise  would  probably  displace  wildlife  species  in 
the  area  for  a short  time,  but  most  animals  in  the 
area  probably  would  become  habituated  to  the  noise 
rapidly  and  return  to  the  area.  Blowdowns,  however, 
would  probably  trigger  “panic  flight”  responses  and 
produce  stress.  This  would  be  a serious  problem  if 
compressor  stations  are  located  near  wildlife  con- 
centration areas,  especially  if  blowdowns  occur  dur- 
ing winter.  Some  species  (such  as  bald  eagle  and 
peregrine  falcon,  which  are  fairly  intolerant  of  distur- 
bance) would  be  permanently  displaced  if  critical 
habitat  is  disturbed. 

The  availability  of  habitat  for  species  that  avoid 
human  activity  may  also  be  reduced  near  roads  built 
to  provide  access  for  pipeline  construction.  For  ex- 
ample, deer  are  known  to  avoid  roads  and  associated 
human  activity.  Although  rights-of-way  and  access 
roads  usually  are  closed,  posted,  and  not  maintained 


for  travel  when  construction  is  completed,  they  are 
sometimes  used  by  hunters,  motorcyclists,  and 
other  recreationists.  Avoidance  probably  would  oc- 
cur only  in  areas  that  were  previously  roadless.  Ac- 
cess to  wildlife  areas  on  public  lands  currently  is 
limited,  especially  north  of  Glasgow  and  south  of  the 
Missouri  River. 

CHANGES  IN  BIRTH  AND  DEATH  RATES 

Populations  most  likely  to  be  adversely  affected 
by  increased  mortality  are:  (1)  species  with  a low 
reproductive  potential,  such  as  bald  eagle,  prairie 
falcon,  and  peregrine  falcon,  (2)  species  that  already 
are  rare  or  in  danger  of  extinction,  such  as  black- 
footed ferret,  and  (3)  species  living  in  isolated  col- 
onies that  can  be  eliminated  easily,  such  as  great 
blue  heron  (see  table  36).  Small  mammals  and  other 
species  with  a high  reproductive  potential  are 
adapted  to  high  natural  mortality  rates. 

Direct  mortality  of  reptiles,  amphibians,  nesting 
birds,  and  small  mammals  would  likely  result  from 
blasting,  clearing,  and  trenching.  Illegal  shooting 
may  have  a major  impact  on  raptors  and  big  game 
populations.  Increased  human  activity  in  previously 
inaccessible  areas  could  result  in  changes  in 
harvest  rates  for  big  game  species  and  fur  bearers, 
such  as  raccoon,  beaver,  and  coyote.  Fires  caused 
by  fuel  spills  or  gas-line  breaks  would  result  in  direct 
mortality  to  some  species,  especially  ground- 
nesting birds  and  small  mammals. 

Stress  on  animals  may  increase  because  of 
displacement  or  habitat  alteration,  and  may  indirect- 
ly affect  death  and  birth  rates.  Even  slight  increases 
in  stress  and  the  expenditure  of  stored  energy  are 
significant  during  winter,  when  most  animals  are 
already  under  severe  stress.  Harassment  of  winter- 
ing big  game  by  people  or  by  aircraft  during  aerial 
surveillance  would  cause  additional  stress.  Range 
fires  would  at  least  temporarily  displace  wildlife, 
causing  stress. 


ROUTE  COMPARISON 


Both  the  Proposed  and  Alternative  routes  cross 
generally  similar  wildlife  habitat.  However,  because 
there  is  less  information  available  for  the  Proposed 
Route,  detailed  route  comparison  is  difficult. 

The  major  differences  between  the  Proposed  and 
Alternative  routes  are  the  crossings  of  the  Missouri 
and  Milk  rivers  on  the  Alternative  Routes  (see  map 
XI).  There  is  important  riparian  wildlife  habitat  at  the 
proposed  Missouri  River  crossing  site,  especially  on 
the  south  side  of  the  river.  The  double-pipe  crossing 
at  this  site  would  require  a wider  than  normal  right- 
of-way,  perhaps  as  much  as  180  m (600  ft)  at  the  river 


banks  (see  figure  8,  p.  33)  and  thus  disturb  more 
wildlife  habitat.  The  Alternative  Routes  also  cross 
more  streams,  increasing  the  likelihood  that  riparian 
vegetation  will  be  damaged. 

Another  important  difference  between  the  routes 
is  the  closeness  of  the  Alternative  Routes  to  the 
Missouri  River  drainage  and  the  large  amount  of 
undeveloped  land  in  the  rough  country  east  of  Fort 
Peck  Dam.  These  differences  result  in  a greater 
variety  of  wildlife  habitat  on  the  Alternative  Routes; 
all  species  of  concern  appear  along  the  Alternative 
Routes,  while  the  Proposed  Route  contains  both 
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fewer  habitat  areas  and  fewer  species  of  concern 
(see  map  XI).  For  example,  the  corridor  of  the 
Missouri  River  Segment  (especially  the  portion 
directly  east  of  the  crossing)  contains  a greater 
number  of  known  sage  and  sharp-tailed  grouse  leks 
than  does  the  corridor  of  the  Proposed  Route  (NBPC 
1979c). 

The  probability  of  encountering  threatened  and 
endangered  species  is  slightly  higher  along  the 
Alternative  Routes  than  the  Proposed  Route 
because  the  routes  are  closer  to  prime  habitat  along 
the  Missouri  River.  The  endangered  species  that  use 
the  river  include  bald  eagle,  peregrine  falcon,  and 
whooping  crane.  However,  Rock  Creek  Canyon  on 
the  Proposed  Route  appears  to  contain  especially 
important  raptor  habitat,  and  is  currently  being 
surveyed  by  the  Bureau  of  Land  Management  (USDI 
1979a). 

Two  other  endangered  species  (black-footed  ferret 
and  swift  fox)  may  exist  along  either  the  Proposed  or 
Alternative  routes,  although  no  confirmed  sightings 
have  been  made  recently.  Ferrets  are  usually  found 
in  or  near  prairie  dog  towns.  Towns  have  been  iden- 


tified by  the  Bureau  of  Land  Management  along  the 
Missouri  River  Segment  and  on  the  Fort  Peck  Indian 
Reservation,  where  prairie  dog  colonies  are  relative- 
ly abundant  (NBPC  1979b).  Disturbance  of  any 
habitat  used  by  a ferret  would  be  a serious  impact. 

A female,  adult  grey  wolf  was  shot  near  the  cor- 
ridor of  the  Proposed  Route  in  1978.  Although  this 
animal  was  probably  a stray  from  Canada  and  its 
presence  does  not  indicate  that  a breeding  popula- 
tion is  present,  there  is  a remote  possibility  that 
wolves  could  be  adversely  affected  by  pipeline  con- 
struction and  operation. 

The  potential  for  whooping  cranes  to  strike 
microwave  towers  would  be  higher  along  the  Propos- 
ed Route  because  of  its  proximity  to  the  Medicine 
Lake  Refuge,  where  whooping  cranes  have  been 
observed.  In  addition,  a sand  dune  area  south  of 
Medicine  Lake  has  locally  unique  wildlife  values 
because  it  is  isolated  from  similar  areas. 

There  is  little  difference  between  the  Dore  and 
Fairview  segments  of  the  Alternative  Routes,  except 
the  Fairview  Segment  crosses  slightly  more  wildlife 
habitat  as  it  enters  the  Yellowstone  River  Valley. 


CONCLUSIONS 


Since  the  majority  of  land  along  the  Proposed 
Route  is  cropland  and  fewer  rivers  and  creeks  would 
be  crossed  by  this  route  than  the  Alternative  Routes, 
it  would  be  less  damaging  to  wildlife  to  site  the 
pipeline  along  the  Proposed  Route. 

Of  the  possible  impacts  of  the  pipeline  discussed 
above,  those  that  would  be  important  are: 

1)  Long-term  habitat  alteration  resulting  from 
the  prevention  of  regrowth  of  trees  and  shrubs  on 
the  permanent  right-of-way,  especially  deciduous 
coulees,  riparian  habitat,  and  dense  sagebrush 
stands 

2)  Clearing  of  habitat  that  has  a long  recovery 
time  (see  table  30,  p.  73) 

3)  Intrusion  of  the  right-of-way  or  access  roads 
into  roadless  wildlife  security  areas 

4)  Long-term  habitat  alteration  at  the  sites  of 
compressor  stations  and  microwave  towers 

5)  Permanent  abandonment  of  special-use  sites 
due  to  pipeline  construction  and  maintenance  (for 
example,  raptor  nests,  sage  grouse  strutting 
grounds,  sharp-tailed  grouse  dancing  grounds, 
large  water-bird  colonies) 

6)  Destruction  of  any  individual  member  of  an 
endangered  species 

No  irreversible  impacts  to  wildlife  or  habitats  are 
expected  to  result  directly  from  pipeline  construc- 


tion, and  species  or  populations  are  unlikely  to  be 
driven  to  extinction.  However,  because  habitat  of 
peregrine  falcon  and  black-footed  ferret  is  available 
along  the  routes,  DNRC  concludes  that  centerline 
study  and  monitoring  of  construction  would  be 
necessary  to  determine  if  these  endangered  species 
are  present. 

Roads  and  the  sites  of  compressor  stations, 
microwave  towers,  and  block  valves  could 
theoretically  be  reclaimed  after  pipeline  abandon- 
ment. However,  the  productivity  of  habitats  disturb- 
ed by  roads  and  facilities  will  be  irretrievably  lost  for 
the  life  of  the  project,  as  will  productivity  along  por- 
tions of  the  permanent  right-of-way  where  the 
growth  of  trees  and  shrubs  is  controlled. 

Most  of  the  long-term  impacts  of  the  proposed 
pipeline  would  be  at  least  partly  mitigable  by 
centerline  location,  timing  construction  when  it 
would  cause  the  least  damage,  or  using  construc- 
tion methods  that  would  minimize  damage.  It  is  like- 
ly that  the  centerline  could  be  adjusted  slightly  to 
avoid  important  wildlife  habitat  along  streams  and 
coulees,  because  the  habitat  is  often  scattered. 
Habitat  loss  at  compressor  stations,  microwave 
towers,  and  access  roads  could  not  be  mitigated.  A 
means  of  compensating  for  these  habitat  losses  is 
discussed  in  Appendix  C. 
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CHAPTER  FIVE 

CONCLUSIONS  AND  RECOMMENDATIONS 

INTRODUCTION 


This  chapter  summarizes  the  Northern  Border 
Pipeline’s  overall  impacts,  the  alternatives  DNRC 
studied,  and  the  department’s  conclusions  and  pro- 
posed recommendations  concerning  the  pipeline. 

A number  of  uncertainties  make  it  difficult  to  sum- 
marize DNRC’s  conclusions.  As  the  previous 
chapters  of  this  EIS  have  shown,  some  of  the  pro- 
ject’s impacts  would  depend  on  design  features, 
construction  practices,  the  location  of  the 
centerline,  and  the  extent  to  which  NBPC  takes 
measures  to  mitigate  adverse  impacts.  As  a result, 
some  generalizations  about  the  pipeline  are 
unavoidable.  The  most  significant  uncertainties, 
along  with  a brief  indication  of  how  they  affect 
DNRC’s  appraisal  of  the  pipeline,  are  discussed 
below. 

POSSIBLE  PIPELINE  ROUTES 

Although  there  are  many  similarities  among  the 
three  possible  routes,  each  route  would  involve  a 
unique  set  of  circumstances  and  impacts.  Until  a 
centerline  is  selected,  many  site-specific  impacts 
will  remain  unknown. 

ENGINEERING  QUESTIONS 

Many  specific  aspects  of  the  pipeline’s  design 
and  construction  can  be  decided  only  after  the 
centerline  is  identified.  As  a result,  some  important 
determinants  of  the  project’s  impacts  remain 
unknown,  such  as  the  depth  and  method  of  pipe 
burial  at  certain  water  crossings. 

SOCIAL  AND  ECONOMIC  QUESTIONS 

A number  of  uncertainties  surround  the  social  and 
economic  aspects  of  the  pipeline.  Natural  gas  sup- 
ply and  demand  forecasts  vary,  making  it  difficult  to 
predict  with  precision  the  costs  and  benefits  of  the 
project  and  its  alternatives.  Other  uncertainties 
make  it  hard  to  predict  the  pipeline’s  impacts  on  the 


social  and  economic  stability  of  northeast  Montana: 
Will  the  Northern  Tier  Pipeline  be  built  through  the 
same  area  at  the  same  time?  Will  other  new 
developments,  such  as  synthetic  fuel  plants,  also  be 
built  in  the  area?  How  and  where  will  nonlocal  con- 
struction workers  be  housed?  Where  will  the  fuel 
needed  for  construction  equipment  be  obtained? 
What  easement  terms  will  NBPC  and  area  land- 
owners  agree  upon?  The  answers  to  each  of  these 
questions  would  help  determine  more  exactly  the 
nature  of  the  project’s  social  and  economic  impacts. 

ENVIRONMENTAL  QUESTIONS 

Uncertainties  also  make  it  hard  to  predict  some  of 
the  pipeline’s  environmental  impacts.  For  example, 
the  sources  of  water  used  in  hydrostatic  testing  of 
the  pipeline  cannot  be  determined  until  after  a final 
centerline  has  been  selected;  the  impacts  of 
hydrostatic  testing  would  vary,  depending  on 
whether  or  not  water  is  taken  from  reservoirs  or  from 
area  rivers  and  streams.  The  exact  mitigative 
measures  NBPC  will  use  during  construction  and 
the  locations  where  they  will  be  used  represent 
other  unknowns  that  would  affect  the  pipeline’s  im- 
pacts. 

AUTHORITY  OF  THE  STATE  OF 
MONTANA  REGARDING  THE  PROJECT 

Some  of  the  project’s  impacts  remain  uncertain 
because  it  is  impossible  to  know  at  this  time  exactly 
what  stipulations  state  agencies  would  attach  to  the 
permits  they  may  grant  NBPC.  DNRC  proposes  that 
an  Interagency  Pipeline  Task  Force  be  established 
to  coordinate  and  facilitate  the  state’s  permitting 
process.  While  the  task  force  would  help  ensure  that 
the  project’s  adverse  impacts  would  be  minimized, 
the  fact  that  such  a task  force  has  not  been 
established  makes  it  impossible  for  DNRC  to 
assume  that  impacts  would  be  minimized.  DNRC’s 
proposal  for  a task  force  appears  in  Appendix  B and 
also  is  discussed  later  in  this  chapter. 
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SUMMARY  OF  IMPACTS  ON  MONTANA 


The  following  summary  of  the  project’s  impacts 
assumes  that:  (1)  the  pipeline  and  its  facilities  would 
not  be  reclaimed  when  pipeline  operation  ends  and 
(2)  no  mitigative  measures  beyond  those  presented 
in  NBPC’s  preliminary  construction  and  reclamation 
plans  would  be  used.  Many  of  the  impacts  described 
below  could  be  reduced  or  avoided  if  NBPC  were  to 
use  the  mitigative  measures  described  and  recom- 
mended by  DNRC  at  the  end  of  this  chapter. 

SOCIAL  AND  ECONOMIC  CONCERNS 

Short-Term  Impacts 

Pipeline  construction  would  create  an  estimated 
276  temporary  jobs  for  Montanans,  approximately  60 
of  whom  would  be  residents  of  the  impact  area. 
Depending  on  which  route  is  selected  and  on 
whether  or  not  construction  camps  are  used,  the 
value  to  Montana  of  the  wages  and  other  expen- 
ditures required  during  the  one-and-one-half-year 
construction  period  would  range  from  $58.7  million 
to  $64.4  million.  Regardless  of  the  route,  gross  tax 
receipts  to  state  and  local  governments  would  ex- 
ceed $4  million  during  the  construction  period. 

The  construction  process  would  disrupt  tem- 
porarily the  traditional  social  and  economic  patterns 
of  the  region  crossed  by  the  pipeline,  primarily 
because  of  the  influx  of  1,400  to  1,600  nonlocal 
workers  and  their  family  members.  The  extra  popula- 
tion could  create  regional  shortages  of  a variety  of 
goods  and  services  (particularly  housing)  and, 
coupled  with  the  needs  of  the  construction  effort 
itself,  would  lead  to  severe  shortages  in  area  fuel 
supplies.  Fuel  shortages  could  interfere  with  normal 
travel  in  and  through  the  area,  and  also  could  in- 
terfere at  critical  times  with  agricultural  production, 
which  is  important  to  the  area’s  economy. 

In  addition,  the  presence  of  a temporary  nonlocal 
population  could  require  local  governments  to  in- 
crease their  public  services  before  receiving  the  first 
of  the  pipeline’s  tax  payments.  Most  notably,  the  ad- 
ditional traffic  of  construction  equipment,  workers, 
and  their  families  could  be  expected  to  create  an  in- 
creased need  for  road  maintenance.  By  the  time  con- 
struction ends,  many  (though  probably  not  all)  roads 
would  be  in  worse  condition  than  before  construc- 
tion. 

Before  the  construction  process  could  begin, 
NBPC  would  have  to  obtain  right-of-way  easements 
from  private  landowners  and  permits  from  local, 
state,  and  federal  agencies.  While  the  processes  in- 
volved in  the  granting  of  state  and  federal  permits 
are  formalized  and  subject  to  some  government  con- 


trol, the  process  by  which  NBPC  would  negotiate 
easements  with  individuals  is  less  well-defined. 
Since  NBPC  has  been  granted  eminent  domain, 
there  is  no  guarantee  that  the  company  would  ap- 
proach the  negotiation  process  with  sensitivity  to 
landowners’  rights  and  concerns.  Individual  land- 
owners  and  local  governments  may  suffer  adverse 
economic  effects  if  they  cannot  contract  for  com- 
plete restoration  of  their  lands  or  for  compensation 
for  other  damages  construction  activities  would 
cause. 

If  the  Northern  Border  Pipeline  and  the  Northern 
Tier  Pipeline  were  to  be  constructed  through  the 
same  area  simultaneously,  all  the  adverse  social  and 
economic  impacts  mentioned  above  would  be  likely 
to  occur  more  frequently  and  with  greater  severity. 

Long-Term  impacts 

Over  the  course  of  its  operation,  the  pipeline 
would  generate  more  than  $40  million  in  gross  tax 
receipts  for  state  and  local  governments  combined. 
However,  the  pipeline  would  limit  land  uses  within 
the  right-of-way  for  the  life  of  the  project.  The  future 
acquisition  of  geologic  resources  underlying  the 
pipeline  (which  include  lignite  coal,  sand,  gravel,  and 
crushed  rock)  would  become  impossible.  In  par- 
ticular, an  estimated  4.8  million  t (5.2  million  tons)  of 
coal  in  the  Lanark  Coal  Field  would  become 
unavailable  for  the  life  of  the  project.  In  addition,  the 
permanent  right-of-way  would  be  kept  free  of  shrubs 
and  trees,  and  no  residential  or  commercial  develop- 
ment would  be  permitted  above  the  pipeline.  The 
project’s  fixed-site  facilities,  such  as  compressor 
stations  and  microwave  towers,  would  represent  per- 
manent, new  land  uses. 

Otherwise,  the  project  would  tend  to  promote 
growth  in  several  ways:  (1)  the  influx  of  construction 
workers  may  induce  a limited  amount  of  economic 
development  in  the  impact  area,  (2)  the  creation  of  i 
new  roads,  and  the  possibility  of  improved 
maintenance  of  some  existing  ones,  may  encourage 
more  travel  and  perhaps  new  settlement  by  area 
residents,  and  (3)  the  presence  of  a natural  gas 
pipeline  from  Montana  to  the  Midwest  could 
facilitate  future  energy  development  in  the  vicinity  of 
the  pipeline. 

Two  gasification  plants  that  could  tie  into  the  Nor- 
thern Border  Pipeline  already  have  been  proposed  in  i 
northeast  Montana.  Assuming  that  the  entire  , 
Alaskan  Natural  Gas  Transportation  System  is  con- 
structed, enough  natural  gas  would  be  available  for  i 
transport  through  the  Northern  Border  Pipeline  to  : 
keep  it  operating  for  approximately  twenty  years. 
Canada  has  agreed  to  supply  the  pipeline  with 
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specific  volumes  of  gas  for  six  years,  beginning  in 
1981.  If  the  pipeline  were  then  used  to  transport 
natural  gas  from  other  large  known  and  potential 
reserves  in  Alaska  and  northern  Canada  and  syn- 
thetic gas  manufactured  from  the  coal  deposits  in 
Montana  and  the  Dakotas,  the  pipeline  could  be  in 
operation  for  as  long  as  100  years. 

Although  the  probability  of  such  an  occurrence 
would  be  extremely  small,  the  possibilities  of  a 
pipeline  rupture  or  other  failure  in  the  system  repre- 
sent long-term  risks  that  would  not  exist  in  the 
absence  of  the  pipeline.  In  such  an  event,  the  hazard 
to  the  health  and  safety  of  area  residents  and  the 
local  damage  to  natural  resources  would  range  from 
insignificant  to  catastrophic,  depending  on  the  loca- 
tion and  nature  of  the  event.  Such  risks  constitute 
one  of  the  major  reasons  the  pipeline  would  limit 
future  land  uses  in  the  manner  described  above. 


ENVIRONMENTAL  CONCERNS 

Short-Term  Impacts 

The  building  of  the  pipeline  would  have  temporari- 
ly severe  impacts  on  natural  resources  in  and  around 
the  construction  area.  The  30.5-m-wide  (100-ft-wide) 
construction  right-of-way  would  be  cleared  of 
vegetation,  eliminating  most  of  the  productivity  of 
affected  rangeland,  cropland,  and  flood  plains  for  at 
least  one  or  two  years.  Habitat  important  for  a variety 
of  wildlife  species  may  be  destroyed  in  the  process, 
including  some  areas  used  by  ground-nesting  birds. 
Construction  would  interfere  with  the  activities  of  in- 
dividual members  of  many  species,  which  would  be 
driven  either  temporarily  or  permanently  from  the 
areas  immediately  surrounding  the  right-of-way. 

Topsoil  and  subsoil  excavated  from  the  pipeline 
trench  would  be  mixed  along  most  of  the  right-of- 
way,  increasing  runoff  and  erosion,  reducing  soil 
moisture-holding  capacity,  and  thus  reducing  overall 
productivity.  Where  subsoil  is  mixed  with  topsoil  or 
left  unmixed  on  the  surface  (through  single  tren- 
ching), the  reduction  in  productivity  would  persist  in 
direct  proportion  to  the  quality  of  the  materials  left 
on  top.  Soil  quality  within  the  right-of-way  also  would 
be  reduced  as  a result  of  compaction  by  heavy 
machinery. 

Construction  across  waterways  would  increase 
sedimentation,  degrade  water  quality,  temporarily 
reduce  stream  productivity,  smother  benthic 
organisms,  and  reduce  fish  spawning  habitats.  If  one 
of  the  Alternative  Routes  is  used,  two  separate  tren- 
chings at  the  Missouri  River  crossing  site  would 
make  these  kinds  of  impacts  especially  severe. 
Trench  excavation  across  the  Missouri  River  may  re- 
quire a construction  right-of-way  as  wide  as  183  m 
(600  ft)  on  the  river  banks.  Depending  on  right-of-way 


width  and  trench  depth,  construction  across  the 
Missouri  and  Milk  rivers  may  require  the  clearing  of 
substantial  amounts  of  riparian  vegetation  that  is  im- 
portant to  wildlife.  In  addition,  if  water  is  taken  from 
area  streams  and  rivers  for  hydrostatic  testing  of  the 
pipeline,  some  aquatic  life  and  habitats  could  be 
seriously  affected,  depending  on  the  timing  and 
location  of  water  withdrawls. 

Construction  would  reduce  temporarily  the 
aesthetic  quality  of  all  areas  immediately  surroun- 
ding the  right-of-way.  Construction  equipment  would 
emit  air  pollutants  and  noise  and  generate  large 
quantities  of  dust.  Construction  through  badlands  or 
rough  topography  would  disrupt  fragile  landscapes, 
accelerating  erosion  in  areas  of  particularly  poor 
soils  and  leaving  some  currently  unmodified  land- 
scapes looking  severely  scarred. 

Long-Term  Impacts 

Most  range  and  croplands  affected  by  the  pipeline 
would  return  to  near-current  production  levels  within 
several  years  after  construction.  However,  in  a 
number  of  areas  reclamation  may  proceed  more 
slowly  or  fail  entirely.  The  project  would  likely 
reduce  the  long-term  productivity  of  approximately 
800  ha  (2,000  a).  In  some  places,  the  reclaimed  right- 
of-way  may  contain  a noticeably  different  species 
composition  or  be  more  sparsely  vegetated  than  its 
surroundings.  The  mixing  of  soil  horizons  during 
construction  and  the  possible  use  of  nonnative 
species  for  revegetation  would  be  partly  responsible 
for  this  long-term  difference  in  right-of-way  vegeta- 
tion. Another  cause  could  be  the  gas  temperatures 
within  the  buried  pipeline,  which  could  produce  ear- 
ly thawing  of  soils  and  early  greening  of  vegetation 
directly  over  the  pipeline.  Vegetation  within  the  sites 
used  for  facilities  such  as  compressor  stations  and 
microwave  towers  also  would  remain  altered  for  the 
life  of  the  project. 

Where  the  pipeline  is  constructed  through 
badlands  or  rough  topography,  the  abrupt 
topographic  transitions  resulting  from  right-of-way 
grading  would  be  evident  for  many  years.  If  the  Pro- 
posed Route  is  used,  the  pipeline  would  severely  af- 
fect the  quality  of  the  environment  in  and  around  the 
Bureau  of  Land  Management’s  Bitter  Creek 
Wilderness  Study  Area— a national  resource.  The 
alteration  of  currently  unmodified  areas  and  the 
possible  destruction  of  wildlife  and  fish  habitat  and 
cultural  resource  sites  would  also  have  long-term, 
possibly  permanent,  impacts.  Pipeline  construction 
activities  may  result  in  the  loss  of  individual 
members  of  two  endangered  animal  species  (black- 
footed ferret  and  peregrine  falcon).  Compressor  sta- 
tions, when  built,  would  make  a long-term,  incremen- 
tal contribution  to  nitrogen  dioxide  and  noise  emis- 
sions. 
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SUMMARY  OF  ALTERNATIVES  CONSIDERED 


In  1977,  the  federal  government  determined  that; 
(1)  the  proposed  pipeline  system  is  needed  to  supply 
natural  gas  to  the  United  States,  (2)  the  benefits  to 
the  nation  would  exceed  the  costs,  and  (3)  the 
pipeline  route  from  Alaska  to  Dwight,  Illinois,  would 
cause  less  environmental  damage  than  other, 
previously  proposed  systems.  However,  the  current 
natural  gas  market  is  substantially  different  than  in 
1977.  Supply  and  demand  are  more  in  balance;  price 
rises  caused,  in  part,  by  deregulation  have  reduced 
demand  and  caused  consumption  to  remain  nearly 
level  for  several  years,  and  estimates  indicate  that 
the  delivered  cost  of  Alaskan  gas  has  increased 
sharply. 

These  and  other  changes  have  produced  doubt 
about  the  marketability  of  Alaskan  gas,  increased 
the  financial  risk  of  the  project,  caused  difficulties  in 
arranging  financing,  and  brought  forth  proposals  for 
taxpayer  and  consumer  debt  guarantees.  Never- 
theless, on  April  24,  1980,  the  Federal  Energy 
Regulatory  Commission  issued  a final  certificate  of 
public  convenience  and  necessity,  authorizing  the 
prebuilding  of  the  Northern  Border  Pipeline  and  the 
importation  of  natural  gas  from  Alberta.  This  in- 
dicates that  the  federal  government  views  the 
prebuilding  of  the  Northern  Border  Pipeline  as  being 
in  the  best  overall  interest  of  the  nation. 

Still,  doubts  persist  concerning  the  wisdom  of 
building  the  gas  transportation  system.  The  project 
is  one  of  many  major  development  projects  now  be- 
ing pursued  to  help  rectify  the  nation’s  energy  pro- 
blems. For  the  most  part,  these  projects  represent 
continuations  of  historic  energy-use  patterns,  and 
the  extent  to  which  they  would  help  solve  the 
nation’s  current  difficulties  is  questionable.  The 
Northern  Border  Pipeline  would  facilitate  continued 
use  of  natural  gas  as  if  no  real  fossil  fuel  problems 
exist,  and  might  therefore  promote  national  com- 
placency with  respect  to  the  need  for  improved  con- 
servation and  development  of  other,  renewable 
forms  of  energy. 

A common  reaction  to  the  nation’s  current  energy 
situation  is  to  produce  proposals  to  provide  more 
energy  over  the  short-term  and  defer  serious  con- 
siderations of  long-term  consequences,  including 
the  need  for  a change  in  energy-use  patterns.  Past 
transitions  from  wood  to  coal  and  from  coal  to  oil 
and  gas  took  many  years  and  required  a complete 
technological  turnover.  It  is  likely  that,  unless  more 
vigorous  steps  are  taken  to  accelerate  a new  transi- 
tion, the  U.S.  may  soon  be  caught  unprepared  to 
cope  with  the  full  dimensions  of  its  energy  problem. 
Short-term  solutions  like  the  Northern  Border 
Pipeline  may  be  counterproductive  if  they  are  viewed 
as  more  than  temporary  ways  of  supplying  us  with 
energy  while  we  make  that  transition.  Furthermore, 


projects  like  the  Alaskan  gas  transportation  system 
require  large  amounts  of  capital  that,  if  used  in  other 
ways,  could  produce  even  more  energy. 

Because  of  the  problems  discussed  above,  it  is 
particularly  important  that  all  the  alternatives  to  the 
pipeline  and  to  the  proposed  methods  of  construc- 
ting it  be  fully  considered  before  final  decisions  are 
made.  DNRC  studied  a number  of  such  alternatives, 
discussed  throughout  portions  of  chapters  two, 
three,  and  four.  These  alternatives  are  summarized 
below. 


ALTERNATIVES  TO  THE 
PROPOSED  SYSTEM 

Investments  to  improve  conservation  in  homes 
and  businesses  would  represent  an  obvious  alter- 
native to  building  the  Northern  Border  Pipeline.  This 
is  an  especially  important  alternative,  given  the  ex- 
tent of  government  involvement  in  the  project.  The 
pipeline  is  not  a completely  private  venture  and, 
thus,  the  merits  of  the  project  must  be  weighed  on 
the  basis  of  the  public  interest.  DNRC’s  economic 
analysis,  presented  in  chapter  two,  indicates  that  if 
assessments  of  conservation  potential  and  cost  in 
other  studies  are  correct,  and  if  conservation 
measures  are  feasible,  then  an  amount  of  natural  gas 
could  be  saved  equivalent  to  ANGTS  deliveries  at 
significantly  lower  cost.  This  implies  that  conserva- 
tion should  have  a higher  priority  than  ANGTS  as  a 
means  to  balance  supply  and  demand.  If  the  situa- 
tion would  arise  in  which  the  Northern  Border 
Pipeline  is  built,  but  the  remainder  of  ANGTS  is  not 
built,  the  pipeline  would  have  become  a particularly 
poor  investment. 

ROUTE  ALTERNATIVES 

As  chapter  four  indicated,  the  differences  bet- 
ween the  two  Alternative  Routes  generally  are  in- 
significant, but  both  would  incur  more  environmen- 
tal impacts  of  greater  severity  than  would  the  Pro- 
posed Route.  Both  Alternative  Routes  would  be  16 
km  (10  mi)  longer  than  the  Proposed  Route  (see  table 
37);  they  would  cross  two  major  rivers  (the  Milk  and 
Missouri)  that  the  Proposed  Route  would  avoid;  they 
would  cross  more  roads  and  more  areas  known  to 
have  cultural  resource  sites;  and  both  would  involve 
crossing  more  rough  topography  and  poor 
soils— where,  overall,  the  environmental  impacts  are 
likely  to  be  most  severe.  Table  37  indicates  that  for 
all  resource  concerns  the  Proposed  Route  would  be 
either  preferable  or  the  same  as  the  Alternative 
Routes. 
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TABLE  37  ROUTE  PREFERENCES  WITH  RESPECT  TO  INDIVIDUAL 
RESOURCES  AND  RESOURCE  CONCERNS,  BASED  ON 
DIFFERENCES  IN  THE  POTENTIAL  FOR  ADVERSE  IMPACTS 


Resource  or  Resource  Concern 

Proposed 

Route 

Alternative 

Routes' 

Construction  costs 

-1- 

— 

Engineering  and  geotechnical  concerns 

- 

Social  and  economic  concerns 

0 

0 

Land  use  concerns 

0 

0 

Cultural  resources 

+ 

- 

Visual  resources 

+ 

- 

Climate,  air  quality,  noise 

0 

0 

Soils  and  vegetation 

+ 

— 

Water  resources 

+ 

- 

Aquatic  life  and  habitats 

+ 

- 

Wildlife  and  habitats 

+ 

— 

NOTE;  + = preferred;  - = not  preferred;  0 = no  significant  differences.  See  resource-specific  route  comparisons  in  chapter  four  for 
rationales. 

’Because  of  generally  insignificant  differences  between  them,  both  Alternative  Routes  received  the  same  ratings. 


MITIGATION  OF  ADVERSE  IMPACTS 

Most  of  the  project’s  predictable  adverse  impacts 
could  be  reduced  or  avoided  by  using  appropriate 
planning,  construction,  reclamation,  and  operation 
procedures.  DNRC  considered  over  300  individual 
measures  for  mitigating  impacts.  Some  were 
measures  that  could  be  applied  to  the  entire  project, 
while  others  were  more  specific  and  applicable  only 
to  certain  sites  or  aspects  of  project  planning,  con- 
struction, reclamation,  or  operation.  DNRC  conclud- 
ed that  six  general  measures  could  effectively 
minimize  a majority  of  the  pipeline’s  impacts.  These 
general  measures,  described  below,  would  help  en- 
sure that  the  more  site-specific  measures  examined 
by  DNRC  could  be  used  where  appropriate.  A report 
listing  all  the  measures  considered  by  DNRC  will  be 
forwarded  to  state  agencies  involved  in  the  permit- 
ting processes;  the  report  is  available  from  the 
Facility  Siting  Division,  32  S.  Ewing,  Helena,  Mt. 

Interagency  Pipeline  Task  Force 

DNRC  has  proposed  that  an  Interagency  Pipeline 
Task  Force  be  created  to  coordinate  the  efforts  of  all 
state  agencies  involved  in  the  permitting  process. 
The  main  objectives  of  the  task  force  would  be  to 
avoid  duplication  of  efforts  among  government 


agencies,  provide  needed  information  to  state  per- 
mitting agencies,  and  provide  information  concern- 
ing the  pipeline  to  the  public.  The  task  force  would 
evaluate  NBPC’s  proposed  centerline,  assist  agen- 
cies in  enforcing  easement  and  permit  stipulations, 
and  review  NBPC’s  final  plans.  Funding  for  the  task 
force  would  come  from  NBPC  if  the  company  agrees 
in  principle  to  its  purpose  and  function.  The  details 
of  DNRC’s  proposal  are  outlined  in  Appendix  B. 

Centerline  Selection 

The  centerline  selection  process  would  represent 
the  single,  most  effective  means  of  mitigating  the 
pipeline’s  impacts.  Parties  to  the  process  together 
would  identify  a centerline  having  the  least  potential 
for  adverse  impacts.  At  the  same  time,  they  couid 
gather  information  to  assist  in  refining  final  pipeline 
system  design,  construction,  and  reclamation  plans. 

Centerline  selection  invoiving  site-specific  and  in- 
terdisciplinary study  of  right-of-way  resources 
would;  (1)  facilitate  iocating  a centerline  that  would 
avoid  many  areas  known  to  be  especially  vulnerable 
to  impacts  or  to  have  particular  importance,  (2)  iden- 
tify currently  unknown  areas  of  importance  (such  as 
previously  undiscovered  archaeologic  sites)  where 
either  the  centerline  could  be  relocated  to  avoid  im- 
pacts or  particular  reclamation  procedures  could  be 
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planned  to  reduce  impacts,  and  (3)  identify  sites  for 
which  construction  plans  should  be  modified  in 
order  to  reduce  the  potential  for  adverse  impacts. 
Examples  of  areas  that  could  be  avoided  during 
centerline  selection  include  wildlife  mating  grounds 
and  other  critical  habitat,  woody  growth  at  water 
crossings,  and  known  or  newly  discovered  cultural 
resource  sites.  Particularly  rough  topography  or  poor 
soils  might  be  circumvented,  or  special  reclamation 
procedures  for  such  sites  could  be  planned;  after 
consideration  of  all  local  resources,  the  least-valued 
sites  could  be  selected  for  the  project’s  compressor 
stations  and  microwave  towers. 

A variety  of  more  specific  mitigative  measures 
could  be  implemented  or  planned  after  such  a 
centerline  selection  process.  Many  of  the  kinds  of 
stipulations  that  agencies  and  landowners  may  want 
to  attach  to  their  permits  and  easements  would 
become  apparent  only  in  response  to  knowledge  of 
the  pipeline’s  exact  location. 

Construction  Planning 

In  addition  to  centerline  selection  based  on  right- 
of-way  study,  detailed  planning  in  advance  of  con- 
struction would  be  an  important  means  of  reducing 
the  potential  impacts  of  construction.  If  NBPC’s 
construction  plan  were  to  include  provisions  for 
solving  the  project’s  potential  housing,  fuel,  and 
transportation  problems,  much  of  the  temporary 
social  and  economic  disruption  described  in  chapter 
four  could  be  avoided.  The  most  effective  measures 
NBPC  could  employ  to  control  these  problems 
would  include:  (1)  ensuring  that  construction  of  the 
Northern  Border  and  Northern  Tier  pipelines  does 
not  occur  simultaneously  in  the  same  region,  (2)  ar- 
ranging to  use  construction  camps  to  house 
nonlocal  workers,  (3)  arranging  for  special  fuel 
allocations  to  provide  for  all  construction  and  worker 
needs,  (4)  prepaying  some  taxes  in  order  to  eliminate 
expected  short-term  financial  strains  on  local 
governments,  and  (5)  developing,  with  local  officials, 
advance  plans  for  road  maintenance  and  the  handl- 
ing of  potential  emergencies. 

System  Design  and  Construction  Guidelines 

The  project’s  impacts  also  could  be  reduced 
through  several  modifications  of  NBPC’s  general 
plans  for  system  design  and  construction. 

1)  Double  trenching:  Single  trenching  along  a ma- 
jority of  the  right-of-way  (as  NBPC  currently  pro- 


poses) would  leave  portions  of  the  affected  area 
unable  to  return  to  existing  levels  of  productivity. 
Double  trenching  through  currently  vegetated  range 
and  croplands  would  greatly  improve  the  potential 
for  full  and  uniform  reclamation  of  the  right-of-way. 

2)  Depth  of  Pipe  Burial  at  Waterway  Crossings: 
DNRC’s  studies  concluded  that  adverse  impacts 
could  be  reduced  if  NBPC  were  to  construct  all  water 
crossings  (except  those  at  the  Missouri  and  Milk 
rivers)  below  the  depth  of  scour  that  would  occur 
during  100-year  floods.  Currently,  NBPC  proposes  to 
construct  water  crossings  at  a minimum  depth  of  1.2 
m (4  ft)  below  the  river  bottom.  However,  scour  dep- 
ths would  vary,  depending  on  the  characteristics  of 
streams  and  the  location  of  crossings,  and  in  some 
cases  could  exceed  the  depth  estimated  by  NBPC. 

3)  Missouri  River  Crossing:  In  the  event  that  either 
Alternative  Route  is  used,  DNRC’s  studies  conclud- 
ed that  NBPC’s  proposal  to  construct  two  separate 
pipelines  at  the  Missouri  River  crossing  would  be  un- 
necessary and  would  compound  the  adverse  im- 
pacts. 

Reclamation 

Impacts  could  be  reduced  if  NBPC  were  to  im- 
prove its  comprehensive  reclamation  plans  after  the 
centerline  has  been  selected  and  before  construc- 
tion begins.  In  its  draft  reclamation  plan,  NBPC  pro- 
poses to  use  nonnative  species  in  some  areas  of 
rangeland,  which  could  reduce  long-term  productivi- 
ty. Reclamation  could  be  more  successful  if  only  in- 
digenous species  were  used  to  revegetate  the  right- 
of-way. 


Compensation  for  Adverse  Impacts 

Compensation  for  resource  losses  would  be 
another  major  way  of  mitigating  the  pipeline’s 
adverse  impacts.  DNRC  has  proposed  that  NBPC 
voluntarily  develop  and  adopt  a compensation  plan 
in  cooperation  with  the  state  (see  Appendix  C). 
NBPC  could  compensate  landowners,  whether  they 
are  individuals  or  the  public  (which  owns  land  ad- 
ministered by  government  agencies),  as  an  alter- 
native to  centerline  relocation  or  in  exchange  for  un- 
foreseen, but  possible,  pipeline  impacts  (such  as 
would  arise  from  a rupture  in  the  pipeline).  The  form 
of  compensation  would  have  to  be  negotiated  by  in- 
dividual landowners  or  agency  representatives  and 
NBPC. 
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DNRC’s  PROPOSED  RECOMMENDATIONS 


Because  the  federal  government  has  issued  a cer- 
tificate of  public  convenience  and  necessity  for  the 
pipeline  and  because  Montana  state  laws  do  not  give 
state  and  local  agencies  authority  over  construction 
of  interstate  pipelines,  DNRC  cannot  make  a deci- 
sion as  to  whether  or  not  the  proposed  project 
should  be  built.  The  department’s  involvement  in  the 
project  is  limited  to:  (1)  making  recommendations  to 
federal,  state,  and  local  agencies  and  private  citizens 
concerning  measures  that  could  be  taken  to  reduce 
adverse  impacts  and  (2)  granting  water  use  permits 
and  easements  for  crossing  state  water  project 
lands. 

Following  are  recommendations  that  the  depart- 
ment proposes  to  make  in  the  final  EIS  on  the  pro- 
posed Northern  Border  Pipeline.  The  recommenda- 
tions may  be  modified  according  to  response  from 
the  public  and  state  agencies  during  the  thirty-day 
comment  period  that  began  with  the  publication  of 
this  draft  EIS. 

1)  The  Northern  Border  Pipeline  should  follow 
the  route  proposed  by  Northern  Border  Pipeline 
Company. 

2)  An  Interagency  Pipeline  Task  Force,  funded 
by  Northern  Border  Pipeline  Company,  should  be 
established  to  coordinate  state  agencies’  involve- 
ment in  centerline  selection,  review  the 
company’s  final  plans,  enforce  easement  stipula- 
tions and  permit  conditions,  and  provide  informa- 
tion on  the  pipeline  system  to  state  agencies  and 
private  landowners. 

3)  A centerline  evaluation  involving  state  and 
federal  agencies  and  Northern  Border  Pipeline 
Company  should  be  conducted  so  that,  if 
necessary,  the  location  of  the  centerline  can  be 
altered  in  some  places  to  avoid  sensitive  areas 
(such  as  unstable  soils,  critical  wildlife  habitat, 
and  riparian  habitat). 

4)  Northern  Border  Pipeline  Company  should 
make  its  reclamation  plan  more  site  specific  in 
response  to  data  gathered  during  centerline 
evaluation.  The  reclamation  plan  should  be  made 
available  to  federal  agencies,  the  Montana  Depart- 


ment of  State  Lands,  and  private  landowners 
before  permits  or  easements  are  granted. 

5)  A plan  for  compensating  unavoidable  adverse 
impacts  of  the  Northern  Border  Pipeline  should  be 
developed  by  Northern  Border  Pipeline  Company 
and  the  State  of  Montana.  The  Interagency 
Pipeline  Task  Force  could  assist  in  developing  the 
plan. 

6)  Northern  Border  Pipeline  Company  should  be 
required  to:  (a)  obtain  special  fuel  allocations  from 
the  U.S.  Department  of  Energy  or  from  Montana’s 
fuel  set-aside  program  for  pipeline  construction 
and  (b)  ensure  that  operation  of  construction 
equipment  and  travel  by  nonlocal  construction 
workers  will  not  create  fuel  shortages  in  Montana. 

7)  Construction  of  the  Northern  Border  and  Nor- 
thern Tier  pipelines  should  be  coordinated  to  en- 
sure that  they  do  not  occur  through  the  same  area 
simultaneously.  If  this  cannot  be  avoided,  the 
pipeline  companies  should  comply  with  special 
provisions  to  reduce  potential  impacts. 

8)  The  width  of  the  construction  right-of-way 
should  be  reduced  from  the  proposed  30.5  m (100 
ft)  to  27  m (90  ft). 

9)  When  granting  easements,  private  land- 
owners,  the  Montana  Department  of  State  Lands, 
and  federal  agencies  should  consider:  (a)  reducing 
the  potential  for  wind  erosion  on  the  right-of-way 
by  requesting  that  soil  surfaces  be  contoured  or 
ridged,  wind  barriers  erected,  and  exposed  soils 
revegetated,  (b)  requesting  double  trenching  of 
deep,  fertile  topsoils  and  saline  or  sodic  subsoils, 
and  (c)  locating  the  centerline  where  it  avoids 
special  use  sites  (important  wildlife  habitat, 
nesting  sites,  spawning  sites). 

10)  When  considering  permit  applications,  Mon- 
tana Conservation  Districts,  the  U.S.  Army  Corps 
of  Engineers,  and  the  Montana  Departments  of 
State  Lands  and  Fish,  Wildlife,  and  Parks  should 
consider:  (a)  requiring  alternative  river  crossing 
techniques  (such  as  aerial  and  directionally 
drilled)  and  (b)  permitting  waterway  crossing  to  be 
constructed  only  during  periods  least  critical  to 
fisheries. 
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APPENDIX  A 

SELECTION  OF 

ALTERNATIVE  ROUTE  SEGMENTS 


Map  I in  chapter  one  shows  the  proposed  and 
alternative  pipeline  corridors  and  routes  examined 
by  DNRC.  This  appendix  describes  the  procedure  by 
which  DNRC  selected  the  Missouri  River  and  Fair- 
view  segments  of  the  Alternative  Routes.  Because 
NBPC  identified  the  Dore  Segment,  the  criteria  for 
its  selection  are  not  discussed.  The  department  did 
not  identify  an  alternative  to  the  Northwest  Leg  of 
the  Proposed  Route  because  in  that  portion  of 
NBPC’s  route,  the  impacts  addressed  by  DNRC’s 
criteria  had  been  minimized. 

The  following  decision  criteria  were  used  to  select 
the  Missouri  River  and  Fairview  segments  of  the 
Alternative  Routes: 

1)  Avoid  specially  administered  areas  and  use 
fixed  points  of  entry  and  exit 

2)  Minimize  topographic  disruption 

3)  Minimize  crossings  of  water  bodies,  wet- 


lands, and  riparian  habitats 

4)  Minimize  the  length  of  the  route 

5)  Use  existing  transportation  and  transmission 
corridors  where  possible 

6)  Minimize  crossings  of  sensitive  soils  and 
vegetation 

7)  Avoid  urban,  ranch,  and  farm  settlements 

8)  Avoid  existing  and  potential  mining  areas 

9)  Minimize  negative  impacts  on  land  use 

10)  Minimize  negative  visual  impacts 

11)  Minimize  negative  impacts  on  climate,  and  air 
and  water  quality 

12)  Avoid  essential  and  unique  wildlife  areas 

13)  Avoid  archaeologic  and  historic  sites 
DNRC  applied  these  criteria— in  the  order 

listed— to  select  the  two  alternative  route  segments. 
The  reasoning  behind  selection  decisions  is  des- 
cribed below. 


MISSOURI  RIVER  SEGMENT 


From  the  Frenchman  Creek  area  south,  DNRC 
selected  the  shortest  possible  route  (nearly  a 
straight  line)  that  would;  (1)  avoid  the  Bitter  Creek 
Wilderness  Study  Area,  (2)  limit  the  number  of  cross- 
ings of  sensitive  soils  and  important  wildlife  habitat, 
and  (3)  limit  crossings  of  irrigated  cropland.  The  site 
identified  for  crossing  the  Milk  River  was  selected 
over  other  possible  Milk  River  crossing  sites 
because  it  would  cause  the  least  disruption  of 
riparian  habitat  and  irrigated  cropland. 


The  need  to  avoid  the  nearby  Fort  Peck  Indian 
Reservation  and  C.M.  Russell  Wildlife  Refuge  deter- 
mined the  selection  of  the  site  for  crossing  the 
Missouri  River.  For  the  first  48  to  56  km  (30  to  35  mi) 
immediately  south  and  east  of  the  Missouri  River 
crossing,  topography  was  the  most  relevant  factor  in 
route  selection;  the  predominance  of  badlands  re- 
quired that  the  route  follow  ridgelines  and  valleys  to 
minimize  cut-and-fill  work  during  construction. 


FAIRVIEW  SEGMENT 


The  Fairview  Segment  begins  about  50  km  (31  mi) 
east  of  the  Missouri  River  crossing.  After  crossing 
the  badland  areas,  the  Fairview  Segment  leaves  the 
corridor  for  a distance  of  about  26  km  (16  mi)  in  order 
to  parallel  existing  roads.  Then  the  route  segment 


reenters  the  corridor  to  follow  existing  transporta- 
tion corridors  until  approximately  32  km  (20  mi)  west 
of  Fairview,  Montana.  Thereafter  it  follows  an  essen- 
tially straight  line  to  the  North  Dakota  border, 
avoiding  all  known  sensitive  wildlife  habitat  and 
maximizing  distances  from  residential  development. 
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APPENDIX  B 

INTERAGENCY  PIPELINE  TASK  FORCE 


Because  the  proposed  Northern  Border  Pipeline 
has  received  the  approval  of  the  federal  government 
and  because  the  project  does  not  fall  under  Mon- 
tana’s Major  Facility  Siting  Act,  Montana’s  involve- 
ment in  the  project  is  limited  to  the  granting  and  en- 
forcement of  permits  by  state  agencies  for  actions 
such  as  crossing  waterways,  highways,  and  state 
lands. 

When  DNRC  issues  its  final  EIS  on  the  proposed 
project,  NBPC  will  propose  the  exact  location  of  the 
pipeline  (its  centerline)  and  plans  for  the  final  design 
of  the  system  (for  example,  the  precise  locations  of 
the  fixed-site  facilities  and  methods  of  crossing  in- 
dividual rivers  and  streams).  The  plans  must  be  ap- 
proved by  the  Federal  Energy  Regulatory  Commis- 
sion. Although  the  state  has  no  authority  over  the 
plans,  it  may  have  some  influence  over  their  con- 
tents through  the  permitting  process.  For  example, 
in  granting  an  easement  to  cross  state  land,  an  agen- 
cy may  specify  that  the  centerline  must  avoid  a 
specific  area  that  is  particularly  susceptible  to 
damage  by  the  pipeline,  or  that  an  area  must  be 

TASK  FORCE 

The  proposed  objectives  of  the  Interagency 
Pipeline  Task  Force  are  to: 

1)  Avoid  duplication  of  efforts  among  state 
agencies  and  between  the  state  and  federal 
governments 

2)  Provide  information  about  pipeline  impacts 
and  possible  mitigative  measures 

3)  Exchange  skills  and  knowledge  among  per- 
mitting agencies 

ORGANIZATION  OF 

The  task  force  would  have  a coordinator  and  core 
staff  who  would  work  for  all  of  the  state  agencies 
having  permitting  authority  over  the  pipeline. 
Because  of  DNRC’s  established  role  as  the  state 
agency  responsible  for  preparing  the  EIS  on  the  pro- 
posed project  and  for  providing  information  to  other 
state  agencies,  the  coordinator  and  core  staff  would 
be  housed  in  and  administered  by  the  department. 

In  addition  to  DNRC,  agencies  involved  in  the  task 
force  would  include  the  Historic  Preservation  Office 


reclaimed  in  a particular  manner. 

Duplication  of  the  efforts  of  state  and  federal 
agencies  would  be  minimized  if  a framework  were 
established  within  which  the  agencies  could 
cooperate  in  the  issuance  and  enforcement  of  per- 
mits (see  Appendix  D,  Letter  6).  Coordination  among 
agencies  also  could  expedite  the  permitting  pro- 
cess. Therefore,  DNRC  proposes  that  an  Interagency 
Pipeline  Task  Force  be  established  to  work  on 
centerline  selection,  review  NBPC  plans,  enforce 
easement  stipulations  and  permit  conditions,  and 
provide  information  on  the  pipeline  system  to  state 
agencies  and  private  landowners.  Funding  for  the 
task  force  would  most  likely  come  from  Northern 
Border  Pipeline  Company  (NBPC)  if  the  company 
agrees  in  principal  to  its  purpose  and  function.  The 
state  and  NBPC  would  enter  into  cooperative 
agreements  following  the  issuance  of  the  final  EIS; 
the  agreements  would  specify  in  detail  the  pro- 
cedures and  functions  of  the  task  force.  DNRC’s  pro- 
posed task  force  objectives,  organization,  and  func- 
tion are  described  in  the  following  pages. 

OBJECTIVES 

4)  Provide  information  about  the  pipeline  to  the 
public 

5)  Provide  a central  point  of  contact  between 
state  agencies  and  NBPC 

6)  Provide  personnel  and  funding  to  assist  state 
agencies  in  the  issuance  and  enforcement  of  per- 
mits 


THE  TASK  FORCE 

and  the  Montana  Departments  of  State  Lands;  Fish, 
Wildlife,  and  Parks;  Highways;  and  Health  and  En- 
vironmental Sciences.  The  coordinator  of  the  Mon- 
tana Association  of  Conservation  Districts  would  be 
an  ex  officio  member  of  the  task  force.  The  directors 
of  the  permitting  agencies  would  appoint  one  or 
more  representatives  to  act  as  liaisons  between  the 
agency  and  the  task  force  coordinator,  and  addi- 
tional support  staff  would  be  drawn  from  the  agen- 
cies to  supply  expertise  needed  for  task  force  ac- 
tivities. 
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FUNCTIONS  OF  THE  TASK  FORCE 


Activities  that  could  be  coordinated  through  the 
task  force  include  centerline  selection;  review  of 
NBPC’s  final  plans  for  system  design,  construction, 
reclamation,  and  operation  and  maintenance;  en- 
forcement of  easement  stipulations  and  permit  con- 
ditions; and  an  information  program. 

CENTERLINE  SELECTION 

On  state  lands,  field  studies  to  evaluate  NBPC’s 
proposed  centerline  could  be  undertaken  by  the  core 
staff  and  support  staff,  operating  under  the  direction 
of  the  permitting  agencies.  Environmentally  sen- 
sitive areas  administered  by  permitting  agencies 
could  be  evaluated  jointly  by  the  task  force  and 
NBPC.  Sensitive  areas  would  include; 

1)  Areas  with  a high  wind  and  water  erosion 
potential 

2)  Areas  of  problem  soils  (such  as  sodic  soils 
and  saline  seeps) 

3)  Culturai  resource  sites 

4)  Some  stream  crossings,  especially  those  that 
would  be  crossed  during  fish  spawning  and  egg 
and  larvae  rearing 

5)  Wildlife  habitat  that  would  be  particularly 
susceptible  to  damage  by  the  pipeline  (such  as 
raptor  nests  and  sage  grouse  strutting  grounds) 

6)  Cattle-calving  areas  that  would  be  crossed  in 
spring 

7)  Irrigated  and  agricultural  land 

8)  Areas  where  there  are  existing  easements 
Where  appropriate,  the  task  force  would  suggest 

centerline  adjustments  on  lands  under  the  jurisdic- 
tion of  state  agencies.  In  addition,  although  the  state 
has  no  pipeline-siting  authority  on  private  land, 
private  landowners  could  request  advice  from  the 
task  force  regarding  centerline  location  on  their  pro- 
perty. 

REVIEW  OF  NBPC  PLANS 

NBPC  has  developed  or  is  in  the  process  of 
developing  plans  for:  (1)  final  design  of  the  pipeline 
system,  (2)  quality  control  of  design,  construction, 
operation,  and  abandonment,  and  (3)  reclamation. 
State  agencies  will  review  the  plans  that  relate  to  the 
permits  they  issue  in  order  to  determine  what 
stipulations  or  conditions  to  attach  to  easements  or 
permits.  The  task  force  could  assist  in  the  review  by 
evaluating  the  plans  and  suggesting  easement 
stipulations  or  permit  conditions  for  the  approval  of 
individual  agencies.  NBPC  plans  that  could  be 
evaluated  are  discussed  below. 

Final  Pipeline  System  Design 

Final  design  plans  for  a leak-detection  system, 
emergency  operations,  and  fire  protection  will  be 
submitted  to  the  task  force  by  NBPC  after  the 
centerline  is  selected  and  right-of-way  easements 


are  acquired.  Items  that  DNRC  believes  should  be 
considered  in  the  leak  detection  and  emergency 
operations  plan  are  discussed  in  chapter  three, 
“Engineering  and  Geotechnical  Concerns.” 

Quality  Control 

NBPC  is  developing  a plan  for  controlling  the 
quality  of  pipeline  system  design,  construction, 
operation  and  maintenance,  and  abandonment. 
Numerous  federal  regulations  govern  pipeline 
systems  (USDOT  1978),  but  to  ensure  pipeline  in- 
tegrity and  environmental  protection  in  some  areas, 
it  may  be  necessary  to  institute  guidelines  more 
stringent  than  those  required  by  federal  law.  In 
evaluating  NBPC’s  Quality  Control  Plan,  the  task 
force  may  address  such  concerns  as:  (1)  worker  safe- 
ty and  public  health,  (2)  pipeline  integrity  and  en- 
vironmental protection,  and  (3)  pipeline  system  con- 
struction procedures  (including  construction  plan- 
ning, management  of  construction  operations,  and 
inspection  of  work). 

Reclamation 

The  Department  of  State  Lands  has  authority  for 
enforcing  reclamation  on  state-owned  lands.  Prior  to 
approval  of  easements  by  that  department,  NBPC’s 
reclamation  plan  would  be  required  to  contain  ac- 
ceptable reclamation  procedures.  Agencies  other 
than  State  Lands  may  also  wish  to  specify  reclama- 
tion guidelines  more  stringent  than  NBPC’s. 

ENFORCEMENT  OF  EASEMENT 
STIPULATIONS  AND  PERMIT  CONDITIONS 

While  individual  state  agencies  would  be  respon- 
sible for  enforcing  their  easement  stipulations  or 
permit  conditions,  the  task  force  could  coordinate 
enforcement  for  the  agencies.  For  example,  when  in- 
specting construction  in  particular  areas,  agencies 
could  share  the  services  of  the  task  force  support 
staff. 

INFORMATION  PROGRAM 

The  task  force  coordinator  could  serve  as  the 
point  of  contact  between  state  agencies  and  NBPC 
and  between  the  state  and  federal  governments.  The 
coordinator  would  work  closely  with  state  agencies 
and  the  federal  goverment  in  the  event  that  problems 
would  arise  with  pipeline  construction  or  operation. 
The  task  force  also  could  ensure  that  information 
about  easements,  permit  conditions,  possible  en- 
vironmental impacts,  general  pipeline  construction, 
and  government  involvement  in  the  project  is 
available  to  landowners  and  the  general  public. 
NBPC,  the  task  force,  and  citizens  groups  could 
work  together  in  providing  the  information  re- 
quested. 
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APPENDIX  C 


COMPENSATION  FOR  ADVERSE  IMPACTS 

OF  THE  PIPELINE 


Construction  of  the  proposed  Northern  Border 
Pipeline  would  result  in  adverse  impacts,  some  of 
which  could  not  be  avoided  by  using  standard 
mitigative  measures.  However,  one  unique  form  of 
mitigation  that  could  be  employed  is  compensation 
for  loss  of  a public  resource  by  replacing  it  with  a 
similar  resource  or  by  substituting  a different 
resource  for  the  lost  resource.  Compensation  is  a 
standard  means  of  mitigating  adverse  impacts  when 
resources  are  clearly  owned  by  the  public— for  ex- 
ample, parks  and  federal  waterfowl  management 
areas. 

Damage  of  private  resources  or  loss  of  productivi- 
ty on  private  land  is  traditionally  compensated  by 
financial  reimbursement  to  landowners  through 
easement  negotiations.  However,  in  some  cases  the 
issue  of  compensation  for  loss  of  public  resources 
is  confused  by  a lack  of  clarity  about  whether  a par- 
ticular resource  is  a public  resource.  For  example, 
wildlife,  even  if  it  inhabits  private  land,  is  considered 
a publicly  owned  and  managed  resource.  Compensa- 
tion for  loss  of  endangered  species  habitat  is  a stan- 
dard practice,  even  if  the  habitat  is  not  on  publicly 
owned  land.  As  an  example,  in  Wyoming  a $7  million 
trust  fund  was  established  to  compensate  the  loss 
of  whooping  crane  habitat  (Bowen  1979).  A wildlife 
loss  need  not  be  the  loss  of  a species  specifically 
protected  by  the  Endangered  Species  Act  in  order  to 
be  compensated;  wildlife  management  areas  have 
been  established  around  reservoirs  to  compensate 


for  loss  of  riparian  habitat  (Oliver  1974).  Utilities  also 
have  often  entered  into  voluntary  wildlife  compensa- 
tion agreements  to  mitigate  unavoidable  impacts 
(Burgess  and  Huber  1979). 

The  Council  on  Environmental  Quality  has  iden- 
tified compensation  as  a form  of  mitigation  in  its 
guidelines  for  the  National  Environmental  Policy 
Act.  However,  federal  authority  for  requiring  com- 
pensation is  unclear.  The  statutes  of  some  Montana 
permitting  agencies  may  give  them  authority  to  re- 
quire compensation  in  easement  stipulations  or  per- 
mit conditions.  The  State  Enabling  Act  gives  the 
Department  of  State  Lands  authority  to  require  com- 
pensation for  damages  resulting  from  the  Northern 
Border  Pipeline.  The  Act  requires  two  types  of 
damages  to  be  compensated:  damages  to  lease-hold 
interests  and  damage  to  school  trust  lands.  Compen- 
sation for  lease-hold  interests  must  be  paid  to  the 
lessee  and  compensation  for  school  trust  lands 
must  be  paid  to  the  Department  of  State  Lands  (Drier 
1980). 

Recognizing  that  public  resources  may  be  af- 
fected by  the  Northern  Border  Pipeline,  DNRC 
recommends  that  Northern  Border  Pipeline  Com- 
pany and  the  State  of  Montana  voluntarily  cooperate 
in  developing  a plan  for  compensating  unavoidable 
adverse  impacts  of  the  Northern  Border  Pipeline. 
The  Interagency  Pipeline  Task  Force  (proposed  in 
Appendix  B)  could  assist  in  developing  this  plan. 
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POSSIBLE  METHODS  OF  COMPENSATING  FOR  UNMITIGATED  LOSSES 


DNRC  has  identified  two  types  of  compensation 
possible  for  the  Northern  Border  Pipeline:  (1)  com- 
pensation as  an  alternative  to  centerline  relocation 
and  (2)  compensation  for  unforeseen  impacts 
resulting  during  pipeline  construction  and  opera- 
tion. 

COMPENSATION  AS  AN  ALTERNATIVE 
TO  CENTERLINE  RELOCATION 

At  specific  sites,  compensation  could  be  con- 
sidered as  an  alternative  to  centerline  relocation.  In 
situations  where  the  centerline  crosses  an  en- 
vironmentally sensitive  area  and  a choice  must  be 
made  between  (1)  crossing  the  area  and  causing  un- 
mitigable  impacts  or  (2)  relocating  the  centerline  but 
increasing  pipeline  length  and  construction  costs,  a 
benefit-cost  analysis  could  be  done  to  determine 
whether  compensation  would  be  more  cost-effective 
than  centerline  relocation.  The  most  cost-effective 
action  could  then  be  taken  to  prevent  any  net  loss  to 
private  and  public  resources.  In  the  case  of  the  Nor- 
thern Border  Pipeline,  a benefit-cost  analysis  would 


not  be  strictly  monetary  because  the  value  of 
resources  cannot  always  be  defined  in  terms  of 
dollars. 

Examples  of  areas  where  compensation  may  be 
more  cost-effective  than  centerline  relocation  in- 
clude: (1)  areas  where  wildlife  cover  is  presently 
limited,  but  where  suitable  cover  could  be  easily 
created  during  revegetation  and  (2)  areas  where 
wetlands  could  be  created  using  construction  road- 
way embankments  or  borrow  pits. 


COMPENSATION  FOR 
UNFORSEEN IMPACTS 

Compensation  could  be  given  for  unforseen  im- 
pacts resulting  from  pipeline  construction  and 
operation  (for  example,  range  fires  resulting  from 
gas-line  explosions,  fuel-tank  spills,  and  ground- 
water  contamination).  Landowners  could  consider 
such  potential,  but  unforseeable,  impacts  when 
negotiating  easements  with  Northern  Border 
Pipeline  Company. 
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CORRESPONDENCE 


Letter  1. 

Letter  2. 
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Letter  4. 

Letter  5. 

Letter  6. 


Correspondence  from  DNRC  to  Northern  Natural  Gas  Company  Regar- 
ding a Gas  Delivery  Point  in  Montana 

Correspondence  from  District  I County  Commissioners  to  the  Montana 
Energy  Office  Regarding  a Gas  Delivery  Point  in  Montana 

NBPC’s  Response  to  DNRC  Questions  Regarding  Landowner  Concerns 

Memorandum  from  DNRC  Legal  Counsel  to  the  Facility  Siting  Division 
Regarding  Easement  Agreements  and  Condemnation  Proceedures 

Correspondence  from  Valley  County  District  Conservationist  to  DNRC 
Regarding  Reclamation  Concerns 

Correspondence  from  DNRC  to  the  Bureau  of  Land  Management  Regar- 
ding Centerline  Study 
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LETTER  1 


DEPARTMENT  OF  NATURAL  RESOURCES 
AND  CONSERVATION 


THOMAS  L JUDGE.  GOVERNOR  32  SOUTH  EWING 

STATE  OF  MONTANA— 

(406)449-4600  HELENA.  MONTANA  59601 


April  7,  1980 


Mr.  Karl  Frantzen 
Northern  Natural  Gas  Company 
2223  Dodge  Street 
Omaha,  Nebraska  68102 

Dear  Mr.  Frantzen: 

The  1977  Montana  State  Legislature  enacted  Senate  Joint  Resolution  17 
(see  attached  copy)  which  directed  state  and  federal  authorities  to  investigate 
the  possibility  of  a gas  distribution  point  for  Montana  if  and  when  an  Alaskan 
natural  gas  pipeline  system  was  built. 

Pursuant  to  this  resolution,  I would  like  to  request  that  Northern 
Natural  Gas  consider  constructing  a gas  distribution  point  within  the  state. 

I am  aware  that  a gas  distribution  point  may  be  built  on  the  Fort  Peck  Indian 
Reservation.  It  is  my  understanding,  however,  that  this  distribution  point  would 
be  part  of  the  pipeline  easement  agreement  and  of  primary  benefit  only  to  those 
within  the  Reservation. 

As  you  know,  a great  deal  of  natural  gas  used  in  Montana  is  currently  derived 
from  the  Providence  of  Alberta,  Canada.  As  part  of  our  state  policy  we  are 
working  towards  President  Carter's  goal  of  energy  independence,  and  a gas 
distribution  point  within  the  state,  distributing  Alaskan  gas,  would  help  to 
bring  us  closer  to  the  state  and  national  energy  goals  of  energy  independence. 

Members  of  my  staff  would  be  glad  to  meet  with  you  at  any  time  on  this 
subject  if  you  so  desire. 

Sincerely, 

TED  J.'dONEY  / 

DIRECTOR 

TJD/RM/nj 

cc:  Randy  Moy 

Federal  Inspector 
Senator  Ed  Smith 
Enclosure 
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SENATE  JOINT  RESOLUTION  NO.  17 

A JOINT  RESOLUTION  OF  THE  SENATE  AND  THE  HOUSE  OF 

REPRESENTATIVES  OF  THE  STATE  OF  MONTANA  URGING 

PUBLIC  AUTHORITIES  TO  SEEK  A DISTRIBUTION  POINT  FOR 

MONTANA  ALONG  ANY  ARCTIC  GAS  PIPELINE  WHICH  MAY  BE 

CONSTRUCTED  AND  URGING  THE  CONSTRUCTION  OF  THE 

ARCTIC  GAS  PROJECT  PIPELINE  ALONG  THE  INLAND  ROUTE 

THROUGH  MONTANA. 

WHEREAS,  proposals  have  been  advanced  for  an  Arctic  Gas  Pipeline, 
to  bring  natural  gas  from  Alaskan  and  northern  Canadian  fields  to  vari- 
ous regions  of  the  United  States;  and 

WHEREAS,  one  proposal,  the  Arctic  Gas  Project  pipeline,  would  follow 
an  inland  route  through  Canada  and  the  United  States;  and 

WHEREAS,  one  major  extension  of  this  proposed  pipeline  would  cross 
northeastern  Montana  without  provision  for  distributing  any  of  the  gas 
thus  transported  to  markets  within  Montana;  and 

WHEREAS,  Montana  needs  to  plan  for  alternatives  to  our  present 
dependence  on  natural  gas  from  the  province  of  Alberta  since  such  gas 
may  not  be  available  for  export  after  a few  years. 

NOW,  THEREFORE,  BE  IT  RESOLVED  BY  THE  SENATE  AND  THE 
HOUSE  OF  REPRESENTATIVES  OF  THE  STATE  OF  MONTANA: 

That  all  responsible  state  authorities,  including  the  Montana  Energy 
Advisory  Council  and  its  constituent  agencies,  and  federal  authorities  are 
urged  to  seek  to  obtain  a distribution  point  for  Montana  along  any  pipe- 
line built  across  the  state  to  transport  natural  gas  from  arctic  regions  to 
American  markets. 

BE  IT  FURTHER  RESOLVED,  that  the  Senate  and  House  of  Repre- 
sentatives of  the  State  of  Montana  urge  the  selection  and  construction 
of  the  proposed  Arctic  Gas  Project  pipeline  proposal  along  the  inland 
route. 

BE  IT  FURTHER  RESOLVED,  that  the  Secretary  of  State  of  Montana 
send  a copy  of  this  resolution  to  the  Montana  Congressional  delegation 
and  the  Chairman  of  the  Federal  Power  Commission. 

Approved  March  31,  1977. 
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LETTER  2 


JAMES  R.  HALVERSON,  Chairman 

Alfred  kaschube,  Merntw 

R ALMONT  HARVEY,  Member 


Commissioners 


RECEI  VET 


County  of  Roosevelt 


COUNTY  COMMISSIONERS 


APR  9 1980  I 

MONT.  Pf-PT.  OF  natural 

C0Nl>r.K'/AT!0 


3 CONl'r.K'/ATlON 


WOLF  POINT,  MONTANA  59201 

April  8.  1980 


Montana  Energy  Office 
1424  Ninth  Avenue 
Helena  MT  59601 
Dear  Sir: 

The  County  Commissioners  of  District  I,  including  Roosevelt, 
Sheridan,  Daniels,  Valley  and  Phillips  Counties,  at  their 
last  meeting  went  on  record  supporting  the  State  of 
Montana  on  any  request  to  the  Northern  Border  Gas  Company 
for  a line  tap  within  the  State  of  Montana.  This  group 
felt  it  was  beneficial  to  Montana  to  have  a tap  in  our 
state  as  future  years  could  determine  a great  need  for 
natural  gas. 

Very  truly  yours. 


District  I County  Commissioners 
Box  340 

Wolf  Point  MT  59201 
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LETTER  3 


2223  Dodge  Street 
Omaha.  Nebraska  68102 
Telephone  (402)  348-4085 


NBPL  - R/W  & PERMITS 

April  29,  1980 
JRB:  121-80 


Ms.  Kathleen  Hadley 
Project  Manager 

Northern  Border  Pipeline  Project 
Facility  Siting  Division 

Department  of  Natural  Resources  and  Conservation 
32  South  Ewing 
Helena,  Montana  59601 


Dear  Ms.  Hadley: 

Your  letter  to  Mr.  Ed.  Miller,  dated  April  7,  1980,  has  been  forwarded 
to  my  attention.  Below  you  will  find  answers  to  the  questions  contained 
in  that  letter.  These  answers  are  being  provided  with  the  attitude  of 
cooperation  and  are  intended  to  assist  you  in  understanding  this  aspect 
of  the  pipeline  project.  However,  1 must  state  that  the  questions  you 
have  posed  and  the  answers  we  offer  here  concern  an  area  which  Northern 
Border  considers  to  be  beyond  the  reach  of  any  governmental  agency.  We 
have  asserted  successfully,  before  each  and  every  governmental  entity 
seeking  to  involve  itself  in  private  landowner  negotiations,  that  such 
negotiations  generally  are  not  fit  subjects  for  regulation.  And,  we  re- 
mind you  that  this  position  is  one  we  have  adopted  when  deciding  to  answer 
your  questions. 

The  answers  below  are  necessarily  general,  owing  to  variations  presented 
by  each  unique  negotiation,  and  are  not  intended  to  be  definitive  explan- 
ations. We  trust  your  questions  have  been  submitted  with  due  regard  to 
the  integrity  of  the  private  negotiation  process,  and  we  do  not  expect 
that  the  forthcoming  environmental  impact  statement  will  be  concerned 
with  such  issues. 
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Northern 
Border  Pipeline 
Company 


K.  Hadley 
April  29,  1980 
J.  Bowers 
Page  2 


Question  1:  When  a landowner  enters  into  an  easement  agreement  with 

the  Northern  Border  Pipeline  Company,  who  is  liable  in 
the  event  of  an  accident? 


Response: 


The  easement  agreement  entered  into  by  the  company  and  a 
landowner  is  a standard  form  of  contract  which  is  subject 
to  the  normal  rules  of  law  concerning  negilgence  as  any 
other  contract. 


The  following  clause  may  be  added  to  the  easement  if  the 
landowner  desires: 


Grantee  assumes  risks  of  and  shall  indemnify  and 
save  Grantor  harmless  from  and  against  all  claims, 
demands,  actions  or  suits  in  law  or  in  equity 
(including  costs  and  expenses  incident  thereto) 
for  or  on  account  of  injury,  damage  or  loss  to  the 
person  or  property  of  others  caused  by  Grantee  while 
laying,  maintaining,  operating,  changing  or  removing 
Grantee’s  pipeline  or  that  may  be  caused  by  Grantee 
in  its  exercise  of  the  rights  herein  granted . Grantor 
shall  not  be  liable  for  damage  to  Grantee’s  pipeline 
caused  by  any  of  Grantor’s  normal  agricultural  oper- 
ations on  the  hereinabove  described  property. 


Question  2:  Given  that  the  pipeline  falls  under  various  federal  statutes 

(Federal  Energy  Regulatory  Commission,  Natural  Gas  Act),  in 
the  event  that  condemnation  procedures  are  brought  by  your 
company  against  a landowner  in  Montana,  would  these  proce- 
dures be  held  in  Federal  or  State  Court? 

Response:  Whether  to  use  Federal  or  State  Courts  in  condemnation  pro- 

cedures would  be  a decision  to  be  made  by  company  counsel 
and  would  probably  depend  upon  factors  such  as  crowded  doc- 
kets, statutes  relating  to  time  needed  to  obtain  possession 
of  land,  etc.  The  decisions  of  which  courts  to  use  could 
vary  from  state  to  state  and  possibly  from  county  to  county. 
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Company 

NBPL  - R/W  & PERMITS 

K.  Hadley 
April  29,  1980 
J.  Bowers 
Page  3 

Question  3: 

Would  the  landowner  continue  to  pay  taxes  on  land  given 
via  easement  agreements  to  the  pipeline  company? 

Response : 

The  company  does  not  acquire  title  to  the  land  covered  by 
the  easement,  only  rights  to  use  the  land  for  certain  spec- 
ific purposes.  The  landowner  may  continue  to  use  the  land 
for  purposes  that  do  not  interfere  with  those  rights  and 
would  therefore  continue  to  pay  taxes.  Naturally,  the 
company  would  pay  all  taxes  assessed  against  facilities 
which  it  constructed  under  its  easement. 

Question  4: 

Will  the  market  value  of  the  property  adjacent  to  the  pipe- 
line right-of-way  be  reduced?  If  so,  will  the  property 
owner  who  enters  into  easement  negotiations  with  your  com- 
pany be  informed  as  to  the  potential  reduction  in  value  of 
their  land? 

Response : 

Comparable  sales  studies  of  the  impact  of  pipeline  on  mar- 
ketability and  value  of  agri-grazing  lands  of  which  the 
company  is  aware  show  no  appreciable  difference  between 
lands  with  or  without  pipelines.  For  all  practical  purposes, 
the  land  can  be  fully  utilized  for  agri-grazing  purposes 
after  construction  is  completed  and  therefore  there  should 
be  no  affect  on  either  the  value  or  marketability. 

Question  5: 

How  long  are  easement  agreements  in  effect  ...  20  years, 
50  years,  100  years? 

Response: 

The  easement  is  a perpetual  one  with  no  set  term  of  years. 

The  following  abandonment  clause  will  be  added  to  the  ease- 
ment if  requested  by  the  landowner: 
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Northern 
Border  Pipeline 
Company 


K.  Hadley 
April  29,  1980 
J.  Bowers 
Page  4 

Response:  In  the  event  that  use  of  Grantee's  pipeline  shall  not 

(continued)  be  maintained  for  the  purpose  herein  granted  for  a 

period  of  five  years,  then  the  Grantee  shall  have  no 
further  rights  in  said  land  except  the  right  and  priv- 
ilege to  remove  said  pipeline,  in  which  case  Grantee 
shall  restore  the  surface  of  the  premises  as  near  as 
reasonably  practicable  to  its  condition  prior  to  such 
removal.  Grantee  shall  within  six  months  after  the 
removal  of  said  pipeline  file  with  the  Register  of 
Deeds  office  release  of  all  Grantee's  rights,  title 
and  interest  in  and  to  the  hereinabove  described 
property. 


Question  6:  Are  easement  agreements  ever  renegotiated?  If  so,  under 

what  conditions? 

Response:  It  is  not  company  policy  to  take  easements  requiring  rene- 

gotiation. If  the  company  or  landowner  desired  to  change 
their  use  of  the  easement  area,  the  easement  could  possibly 
be  modified  to  some  extent  but  each  situation  would  have  to 
be  looked  at  on  its  own  merits  and  agreed  upon  by  both 
parties . 


Should  any  of  the  responses  need  clarification,  please  direct  your  questions 
to  my  attention. 

Very  truly  yours, 


J,  R.  Bowers 
JRB/vhc 
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LETTER  4 


DEPARTMENT  OF  NATURAL  RESOURCES 


32  SOUTH  EWING 


HELENA  MONTANA  59601 


MEMORANDUM 

TO:  Kathy  Hadley,  Project  Manager 

Northern  Border  Pipeline 
Facility  Siting  Division 

FROM:  Bob  Lane 

Legal  Counsel  \ 

RE:  Landowner  Easement  Agreements  and  Condemnation 

Procedure  for  a Natural  Gas  Pipeline  Licensed  by 
the  Federal  Energy  Regulatory  Commission 


Your  letter  of  April  1,  1980,  posed  a number  of  questions 
about  easement  agreements  and  condemnation  procedures  for  a 
project  such  as  the  Northern  Border  Pipeline  under  the  Federal 
Energy  Regulatory  Commission  (FERC) . The  answers  provided  are 
intended  to  be  information  only  and  are  not  intended,  nor  should 
be  construed,  as  legal  advice.  It  would  be  inappropriate  for  a 
state  agency  to  attempt  to  provide  legal  advice  regarding  pri- 
vate negotiations  or  litigation  and,  in  fact,  impossible  to 
provide  competent  advice  that  would  cover  specific  situations 
in  response  to  general  questions.  If  legal  advice  is  desired, 
an  attorney  should  be  consulted. 

The  assumptions  are  that  the  Northern  Border  Pipeline 
Company  (NBPC)  has  or  will  be  granted  a license  by  the  Federal 
Energy  Regulatory  Commission  (FERC)  and  that  NBPC  will  proceed 
under  a federal  statutory  grant  of  power  of  eminent  domain  rather 
than  under  Montana  statutes  granting  eminent  domain. 

Question  A.  If  a landowner  doesn't  accept  the  Northern  Border 
Pipeline  Company's  easement  offer,  would  condemnation  procedures 
be  held  in  State  or  Federal  Court? 

Answer.  The  Natural  Gas  Act  grants  the  right  of  eminent  domain 
to  licensed  pipeline  companies.  If  NBPC  and  a landowner  fail 
to  come  to  an  agreement,  NBPC  could  exercise  the  right  in  the 
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THOMAS L JUDGE  GOVERNOR 


STATE  OF  MONTANA 


(406)449-3712 


July  8,  1980 
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U,S.  District  Court  in  which  the  property  is  located  or  in  the 
State  courts  with  the  further  provision  that  the  U.S.  District 
Court  has  jurisdiction  only  where  the  amount  claimed  by  the 
landowner  exceeds  $3,000. 

Question  A.l.  If  in  Federal  Court  - is  it  true  that  attorney's 
fees,  expert  witness  costs,  etc.  . . . can  not  be  recovered  by  the 
landowner? 

Response.  Whether  the  action  is  in  federal  or  state  court,  the 
substantive  law  to  be  applied  would  be  federal.  Statutes  or  case 
law  regulating  awards  of  costs  and  expenses  of  litigation  would 
probably  be  considered  substantive,  therefore  federal  law  would 
apply. 

The  federal  procedural  rules  and  federal  statutes  do  not  ad- 
dress the  award  of  costs  and  expenses  in  condemnation  procedures 
under  the  Natural  Gas  Act.  The  costs  and  expenses  are  awarded  in 
accordance  with  the  case  law  that  has  developed  in  condemnation 
cases.  No  attempt  is  made  to  discuss  this  subject  in  detail  as 
the  rules  to  be  applied  depend  on  both  the  factual  circumstances 
and  the  rules  that  have  developed  in  the  particular  jurisdiction. 
Generally,  a landowner  is  awarded  costs  because  landowners 
have  been  held  constitutionally  entitled  to  "full  compensation" 
for  property  taken  for  public  use  without  a deduction  for  costs. 
However,  "costs"  have  been  considered  as  ranging  from  court  costs 
only  to  necessary  litigation  expenses  including  attorneys ' fees 
and  expert  witness  fees.  Also  the  award  of  costs  is  dependent 
on  such  factors  as  the  stage  of  litigation  (initial  proceedings 
on  appeal) , whether  the  amount  of  compensation  or  the  right  of 
the  condemnor  to  exercise  eminent  domain  is  being  contested, 
or  whether  the  landowner  has  refused  an  offer  larger  or  smaller 
than  that  ultimately  obtained. 


Question  A. 2.  Is  the  closest  Federal  Court  located  in  Great  Falls 
(project  area  is  north  of  the  Missouri  River)? 

Response . The  exercise  of  the  right  of  eminent  domain  in  federal 
court  is  to  be  held  in  the  U.S.  District  Court  in  which  the  pro- 
perty is  located.  Montana  constitutes  one  judicial  district 
and  court  may  be  held  at  Billings,  Butte,  Glasgow,  Great  Falls, 
Havre,  Helena,  Kalispell,  Lewistown,  Livingston,  Miles  City, 
or  Missoula. 


Question  A. 3.  What  mechanisms  are  available  to  a landowner  to 
move  the  condemnation  process  to  a State  court?  What  advantage. 
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if  any,  would  there  be? 


Response.  If  the  action  is  first  filed  in  the  U.S.  District 
Court  and  the  court  properly  has  jurisdiction,  there  is  no 
mechanism  for  removal  to  a state  court. 


Question  A. 4.  If  the  condemnation  procedures  should  be  heard  in 
State  court,  is  the  Public  Service  Commission  involved?  If  so, 
how? 

Response . The  assumption  has  been  that  a federal  grant  of  eminent 
domain  would  be  exercised;  therefore,  substantive  Montana  statutes 
involving  the  Public  Service  Commission  where  a state  grant  of 
eminent  domain  is  exercised  would  not  apply. 


Question  B.  When  a landowner  negotiates  an  easement  with  the 
pipeline  company,  who  is  liable  in  the  event  of  accident? 

Response . The  normal  rules  of  negligence  involving  pipelines 
would  apply.  A pipeline  company  would  be  liable  if  negligent. 
Where  the  causes  of  the  accident  were  not  foreseeable  or  were 
considered  an  act  of  God,  both  parties  would  bear  their  own 
losses.  The  terms  of  an  easement  agreement  could  make  other 
provisions.  A landowner  concerned  about  liability  may  wish 
to  consult  an  attorney  when  negotiating  an  easement. 


Question  C.  Are  landowners  required  to  pay  taxes  on  land  given 
via  easements  to  the  pipeline  company? 

Response . The  landowner  over  whose  land  a pipeline  crosses  owns 
the  land  and,  therefore,  must  pay  the  taxes  assessed  on  the  land. 
The  easement  is  only  a right  to  use  the  land  for  the  specific 
purposes  for  which  it  is  granted  and  does  not  constitute  ownership 
of  the  land. 


Question  D.  Are  easement  settlements  ever  re-negotiated?  If  so, 
under  what  conditions? 

Response . Unless  there  is  a provision  in  the  easement  providing 
for  re-negotiation,  an  easement  would  only  be  re-negotiated  upon 
the  consent  of  both  parties. 


-3- 
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LETTER  5 


UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 

SOIL  CONSERVATION  SERVICE  219  2ndo  Ave,  So „ Glasgow,  Montana 


December  17,  1979 


Mr„  Duane  Noel 

Montana  Dept.  Natural  Resources  and  Conservation 
Natural  Resource  Building 
32  So.  Ewing 
Helena,  Mont.  59601 

Dear  Duane, 

I discussed  the  proposed  Northern  Border  Pipeline  route  through  Valley 
County  with  the  Valley  County  Conservation  District.  They  expressed 
several  concerns  about  the  proposed  route.  Their  main  concern  was 
that  the  land  should  be  reclaimed  to  its  original  state  wherever  pos- 
sible. To  accomplish  that  goal,  they  are  in  favor  of  double  trenching 
all  areas  where  topsoil  is  present.  Little  could  be  gained  by  double 
trenching  if  there  is  no  topsoil  to  begin  with.  Also,  the  disturbed 
sites  should  be  reseeded  to  control  soil  erosion  and  weed  encroachment. 

My  main  concern  with  reseeding  the  route  is  that  along  with  the  regular- 
ly seeded  species  like  Western  wheatgrass  and  green  needlegrass,  etc. 
a short  growing,  less  palatable  grass  should  also  be  planted.  Our 
specifications  for  range  seeding  require  that  the  operator  doesn't 
graze  a newly  seeded  area  for  two  grazing  seasons.  It  would  be  unreal- 
istic to  think  that  grazing  could  be  withheld  for  two  years  along  the  pipe- 
line route;  hence,  I would  recommend  a grass  similar  to  fairway  crested 
wheatgrass  be  planted  to  maintain  some  cover. 

Two  potential  problem  sites  have  been  identified.  They  include  crossing 
the  Bitter  Creek  and  Rock  Creek  areas.  Both  are  located  in  steep  and 
highly  erosive  areas;  hence,  extra  care  will  be  required  when  crossing 
these  areas. 

Another  concern  was  noted  about  the  planned  alternate  route  if  the  pro- 
posed route  is  eliminated.  They  stated,  and  I agree  that  because  of  the 
problems  and  difficulties  that  would  be  encountered  crossing  the  numerous 
irrigated  lands  and  the  Missouri  River  between  the  C.M.R.  game  range  and 
tic  Fort  Peck  reservation,  it  would  be  advantageous  to  change  the  alternate 
route  to  pass  north  of  the  reservation.  Although  the  route  would  be 
longer,  the  terrain  would  be  much  easier  to  cross. 

Sincerely, 


GRF/ame 


Gary  R.  Ffiefle 
District  Conservationis  t 
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LETTER  6 


DEPARTMENT  OF  NATURAL  RESOURCES 
AND  CONSERVATION 

FACILITY  SITING  DIVISION 


THOMAS  L JUDGE.  GOVERNOR  32  SOUTH  EWING 

STATE  OF  MONTANA-  - 

(406)449-4600  HELENA,  MONTANA  59601 


April  8,  1980 


Mr.  Neil  Morck 
Bureau  of  Land  Management 
P.O.  Box  30157 
Billings,  Montana  59107 

Dear  Neil : 

I'm  writing  in  regard  to  your  letter  of  March  24,  1980  informing 
this  Department  of  Northern  Border  Pipeline  Company's  intent  to  begin 
surveying  and  centerline  work  across  public  lands  and  your  plans  for  de- 
veloping centerline  analysis  guidelines.  As  you  know,  this  Department 
and  your  office  has  been  advocating  a position  of  cooperative  efforts 
between  State  and  Federal  agencies  regarding  the  siting  of  various  types 
of  energy  projects.  This  is  reflected  in  the  Federal -State  corridor 
planning  effort,  the  Memorandum  of  Understanding  for  the  Major  Facility 
Siting  between  the  Department  of  Natural  Resources  & Conservation  (DNRC), 
the  United  States  Forest  Service  (USFS),  and  the  Bureau  of  Land  Manage- 
ment (BLM)  signed  June  16,  1976  and  the  draft  Cooperative  Agreements  be- 
tween BLM  and  the  State  on  the  proposed  Northern  Tier  and  Northern  Border 
Pi  pel ines. 

I'd  like  to  suggest  that  DNRC,  BLM  and  the  USFS  jointly  develop  cen- 
terline analysis  guidelines  for  pipeline  siting.  It  certainly  would  be 
advantageous  to  all  parties  involved  if  methodologies  were  consistent  be- 
tween agencies. 

Although  the  Montana  Department  of  State  Lands  and  Department  of 
Natural  Resources  & Conservation  have  given  permission  to  Northern 
Border  for  surveying  and  staking  activities  on  State  owned  tracts,  it 
is  with  the  understanding  that  the  centerline,  as  established  by  the 
Company,  is  subject  to  change  based  upon  the  State's  centerline  evalua- 
tion study.  This  can  only  occur  after  the  DNRC's  final  environmental 
impact  statement  (EIS)  has  been  published.  Apparently  the  Company  is 
willing  to  take  some  risk  in  identifying  a centerline  without  the  bene- 
fits derived  from  the  draft  and  final  EIS's. 


AN  equal  opportunity  EMPLOYER 
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Mr.  Neil  Morck 
April  8,  1980 
Page  Two 


R^d^l  F.  Woy, 

Administrator 

Facility  Siting  Division 

Department  of  Nat  Tal  Resources  & 


Conservation 


RFM/KH/cab 

cc;  Ted  J.  Doney, 

Di rector 

Department  of  Natural  Resources 
& Conservation 

Carl  Frantzen 

Northern  Border  Pipeline  Company 
2223  Dodge  Street 
Omaha,  Nebraska  68102 

Kathy  Hadley, 

Project  Manager 
Northern  Border  Pipeline 
Facility  Siting  Division 
Department  of  Natural  Resources 


& Conservation 
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GLOSSARY 


alkaline 

Having  a pH  higher  than  7.0. 

alluvial 

Containing  unconsolidated  sediment  deposited 
by  rivers  or  streams,  such  as  sand,  pebbles,  clay, 
silt,  or  mixtures  of  these. 

ancillary  development 

Secondary  development  that  occurs  as  an  indirect 
result  of  a project. 

aquifer 

A geologic  formation  or  structure  that  transmits 
water  in  sufficient  quantity  to  supply  the  needs  of 
a water  development. 

bank  sloughing 

Crumbling  down  of  steep-walled  streambank 
material. 

benthic 

Occurring  on  the  bottom  of  a water  body. 

block  valve 

A valve  in  the  pipeline  that  can  be  closed  to  shut 
off  gas  flow. 

Self-actuating  block  valve 

A block  valve  that  closes  automatically  upon 
receiving  a signal  from  sensors. 

blowdown 

(1)  The  clearing  of  gas  from  a pipeline  by  blowing 
it  into  the  atmosphere.  (2)  The  procedure  by  which 
gas  pressure  is  initially  reduced  in  a section  of 
pipeline  by  venting. 

carrying  capacity 

The  number  of  individuals  that  the  resources  of  a 
habitat  can  support. 

cathodic  protection 

A method  of  preventing  corrosion  of  steel  pipe 
and  components  by  causing  an  electrical  current 
to  flow  between  soil  and  the  pipe. 

centerline 

The  precise  location  of  the  linear  center  of  a 
pipeline  right-of-way,  as  surveyed  and  staked  on 
the  ground. 

compressor  station 

A facility  that  supplies  the  energy  to  move  gas  in  a 
pipeline  by  increasing  the  pressure. 


cost-benefit  analysis 

A study  weighing  the  relevant  economic  costs 
and  benefits  of  a particular  course  of  action. 

creep 

The  gradual,  more  or  less  continuous,  permanent 
deformation  sustained  by  ice,  soil,  and  rock 
materials  under  gravity. 

debt  guarantee 

An  agreement  whereby  a party  or  group  will 
guarantee  to  pay  all  or  part  of  a project’s  debt  if 
the  project  fails  economically. 

decibel 

A unit  for  measuring  the  relative  loudness  of 
sounds,  equal  approximately  to  the  smallest 
degree  of  difference  ordinarily  detectable  by  the 
human  ear.  The  widely  accepted  scale  for  measur- 
ing perceived  noise,  called  the  “A-weighted 
decibel  scale”  or  dB(A),  commonly  ranges  up  to 
about  130  decibels,  with  0 at  the  threshold  of  hear- 
ing. An  increase  of  10  decibels  involves  a tenfold 
increase  in  intensity. 

derivative  effects 

The  phenomenon  whereby  purchases  by  basic  in- 
dustries (such  as  agriculture)  and  their  employees 
are  circulated  within  a local  economy,  creating 
jobs  and  income  for  businesses  and  persons  pro- 
viding ancillary  goods  and  services. 

directional  drilling 

A drilling  technique  for  laying  pipeline  at  an  angle 
at  large  stream  crossings.  The  drilling  machine 
simultaneously  arcs  a tunnel  below  scour  depth 
of  the  streambed  and  pulls  pipe  casing  through 
the  tunnel;  pipe  is  then  pulled  through  the  casing. 

discharge 

The  rate  at  which  a fluid  flows  from  a pipe,  canal, 
channel,  aquifer,  river,  or  drainage  basin,  ex- 
pressed as  a volume  passing  a point  per  unit  of 
time  (for  example,  cubic  feet  per  second). 

discount  rate 

A factor  used  to  compute  the  present  value  of 
future  costs  or  benefits.  The  discount  rate 
represents  society’s  rate  of  time  preference.  (See 
also  present  value.) 

distillate  fuel  oil 

A refined  petroleum  product  often  used  as  home 
heating  oil.  (See  also  residual  fuel  oil.) 
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earthquake  intensity 

A measure  of  the  effect  of  earthquakes  and  earth 
tremors  on  humans  and  human  structures; 
measured  according  to  the  Modified  Mercalli 
Scale. 

earthquake  magnitude 

A measure  of  the  strength  of  an  earthquake  or  the 
strain  energy  released  by  it  as  determined  by 
seismograph  measurements;  measured  according 
to  the  Richter  Scale. 

eyrie 

The  nest  of  an  eagle  or  other  bird  of  prey. 

fault 

A surface  or  zone  of  rock  fracture  along  which 
there  has  been  movement;  total  movement  may 
range  from  being  microscopic  to  involving  many 
miles. 

fledging 

The  time  that  a young  bird  leaves  the  nest. 

flume 

(1)  An  artificial  channel.  (2)  To  divert  fluids  through 
a flume,  as  the  waters  of  a stream,  in  order  to  ex- 
pose the  sand  and  gravel  forming  the  bed. 

food  chain 

A sequence  of  organisms,  starting  with  plants,  in 
which  each  uses  the  next  lower  member  of  the  se- 
quence as  a food  source. 

forage  fish 

Fish  that  are  food  for  game  fish. 

fuel  bladder 

A flexible-walled  fuel  storage  tank. 

gabion 

A wire  mesh  cage  filled  with  heavy  material,  usual- 
ly rocks,  that  is  used  to  prevent  erosion  and 
stabilize  streambanks. 

glacial  outwash 

Material  deposited  by  glacial  meltwater. 

glacial  till 

Nonsorted,  nonlayered  sediment  carried  or 
deposited  by  a glacier. 

holiday  detector 

Electronic  device  that  can  detect  voids  in  pipe 
coating. 


horizontal  drilling 

A drilling  technique  for  laying  pipeline  at  stream 
crossings.  A vertical  shaft  is  excavated  on  either 
side  of  the  stream,  and  a horizontal  shaft  drilled  to 
connect  the  vertical  shafts.  Casing  is  placed  in 
the  tunnel  simultaneously  with  drilling,  then  pipe 
is  pulled  through  the  casing. 

hydrostatic  test 

The  application  of  a predetermined  fluid  pressure 
in  the  interior  of  pipe  to  test  its  ability  to  with- 
stand that  test  pressure  over  a prescribed  time 
period. 

induced  employment 

Jobs  generated  by  the  purchases  of  ancillary 
goods  and  services  by  a basic  industry  or  its 
employees. 

induced  income 

Income  resulting  from  local  purchases  by  basic 
industries  and  their  employees  that  benefits  an- 
cillary businesses  and  their  employees. 

infiltration 

The  passage  of  water  from  the  surface  of  the  land 
into  soil  or  other  subsurface  material. 

intermittent  streams 

Streams  that  flow  primarily  during  spring  runoff 
and  rainstorms. 

invertebrates 

Animals  without  backbones,  such  as  insects  and 
earthworms. 

jacking 

A method  of  pushing  pipe  through  the  ground  by 
force  at  places,  such  as  road  crossings,  where 
surface  disturbance  is  not  allowed. 

large-diameter  pipeline 

Any  pipeline  over  76  cm  (30  in)  in  diameter. 

larval  fish 

A young  immature  form  of  a fish  that  is  unlike  the 
adult. 

leach 

To  remove,  by  solution  into  moving  water, 
substances  from  soil,  landfill,  or  other  material. 

lek 

A communal  courtship  area  on  which  several 
males  (usually  grouse)  hold  courtship  territories 
to  attract  females. 
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lithic  scatter 

A group  of  chipped  stone  artifacts,  the  loci  of 
which  define  an  archaeologic  site. 

local  job-capture  rate 

The  percentage  of  pipeline  jobs  expected  to  be 
filled  by  permanent  residents  of  the  social  and 
economic  impact  area. 

marketability 

The  capability  of  selling  consumers  a product.  If  a 
product’s  price  is  so  high  that  consumers  will  not 
buy  it,  the  product  is  not  marketable. 

medicine  wheel 

Wheel-shaped  stone  monument  consisting  of 
stones  or  stone  cairns  from  which  lines  of  stones 
radiate  outward. 

mitigative  measure 

An  action  that  can  be  taken  to  reduce  or  eliminate 
damage  or  the  potential  for  damage. 

net  economic  benefits 

Measure  of  the  economic  merits  of  a particular 
course  of  action.  Calculated  in  a cost-benefit 
analysis  by  subtracting  gross  costs  from  gross 
benefits. 

operating  pressure 

The  pressure  imposed  on  gas  to  force  it  through  a 
pipeline. 

permeability 

Capacity  of  rock  or  soil  to  transmit  a fluid. 

person-night 

Requirements  for  overnight  lodging  space  for  one 
person  for  one  night. 

pH 

The  degree  of  acidity  or  alkalinity  of  a solution. 

pipe  joint 

(1)  A length  of  pipe  as  supplied  by  the  manufac- 
turer. (2)  A length  of  pipe  that  can  be  moved  by 
construction  equipment. 

piping 

Erosion  by  a fluid  beneath  the  soil  surface;  the 
fluid  generally  erodes  soil  and  enlarges  the  open 
space  through  which  it  flows,  forming  a tunnel,  or 
pipe. 

plant  community 

An  association  of  interacting  plant  populations. 


point-source  facility 

A source  that  emits  pollutants  from  a particular 
spot  or  stack  rather  than  an  area. 

porosity 

The  volume  of  pore  space  in  a substance  such  as 
soil  or  rock. 

present  value 

The  current  value  of  an  expected  series  of  future 
payments. 

raptor 

A bird  of  prey,  such  as  a falcon,  hawk,  or  eagle. 

residual  fuel  oil 

A refined  petroleum  product  often  used  as  an  in- 
dustrial boiler  fuel.  (See  also  distillate  fuel  oil.) 

riffle 

Fast  section  of  a stream  where  shallow  water 
races  over  stones  and  gravel. 

right-of-way 

In  this  case,  the  strip  of  land  appropriated  by  a 
pipeline  company  through  easement,  condemna- 
tion, or  fee  ownership. 

construction  right-of-way 

The  strip  of  land  appropriated  for  pipeline  con- 
struction. 

permanent  right-of-way 

The  strip  of  land  appropriated  for  maintenance 
activities  during  pipeline  operation;  usually  nar- 
rower than  the  construction  right-of-way. 

riparian 

Pertaining  to  the  bank  or  shore  of  a stream  or  lake. 

riprap 

Loose  rock  used  to  armor  part  of  a streambank, 
shoreline,  or  artificial  embankment  against  ero- 
sion. 

rolled-in  pricing 

The  mechanism  by  which  a natural  gas  company 
averages  the  prices  of  gas  purchased  from  dif- 
ferent sources  at  different  prices  to  sell  the  gas  at 
one  price. 

rookery 

A breeding  place  or  colony  of  birds,  such  as 
herons. 
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safety  factor 

The  difference  between  a pipeline’s  structural 
capacity  for  operating  pressure  and  its  actual 
operating  pressure. 

saline  soil 

Soil  containing  soluble  salts,  which  may  retard 
plant  growth;  soil  having  a low  exchangeable 
sodium  capacity. 

scour  depth 

The  depth  at  which  water  would  dislodge  stream- 
bed  materials  during  high  flow. 

sediment 

Fragmented  material  that  originates  from 
weathering  and  erosion  of  rocks  and  is 
transported  by,  suspended  in,  or  deposited  and 
accumulated  in  beds  by  water,  air,  gravity,  or  ice. 

sediment  yield 

Amount  of  sediment  eroded  from  land  and  moved 
to  a stream  or  river. 

seismic  area 

An  earthquake  zone;  the  region  affected  by  a par- 
ticular earthquake. 

siltation 

The  deposition  or  accumulation  of  silt  that  is 
suspended  throughout  a body  of  water;  often  in- 
cludes sedimentary  particles  ranging  in  size  from 
colloidal  clay  to  sand. 

silt-clay  fraction 

The  weight  percentage  of  soil  that  consists  of  par- 
ticles less  than  75  microns  in  size. 

sinuous  streams 

Streams  that  are  greatly  looped  and  winding, 
sodic  soil 

A soil  containing  15  percent  or  more  ex- 
changeable sodium,  with  a sodium  absorption 
ratio  exceeding  15. 

soil  compaction 

The  reduction  of  the  pore  space  and  the  raising  of 
the  density  of  soil. 

soil  horizon 

A layer  of  soil  that  is  distinguishable  from  adja- 
cent layers  by  characteristic  physical  properties 
(such  as  structure,  color,  or  texture)  or  by 
chemical  composition. 


specially  managed  area 

An  area  where  activities  are  formally  managed  or 
controlled  either  by  law  or  administrative  policy. 

tariff 

A fee  charged  by  a pipeline  company  or  other 
transportation  facility  to  transport  its  product. 

tipi  ring 

Stones  arranged  in  a circle  from  3 to  7 m (11  to  24 
ft)  wide,  representing  all  that  remains  after  the 
removal  or  disintegration  of  various  kinds  of 
superstructures. 

total  income  effects 

The  summation  of  the  direct  and  indirect  revenues 
accruing  to  state  or  local  economies  as  a result  of 
pipeline  construction;  does  not  include  tax 
revenues. 

trenching 

The  act  of  excavating  earth  along  a path  into 
which  pipe  can  be  laid. 

turbidity 

A condition  of  stream  opacity,  caused  by 
suspended  matter. 

ultrasonic  testing 

Testing  a solid  substance  for  flaws,  such  as  holes 
or  cracks,  by  transmitting  high-frequency  sound 
waves  into  the  substance;  the  sound  waves  reflect 
off  of  flaws. 

unconsolidated  material 

A sediment  whose  particles  are  not  cemented 
together. 

value-added  content  of  purchases 

The  portion  of  the  total  market  value  of  a product 
added  by  state  or  impact-area  businesses. 

warm-water  fishery 

A fresh-water  fishery  that  provides  species  other 
than  salmonids. 

wellhead  price 

The  price  received  per  unit  of  gas  by  the  owners  of 
the  gas  produced  at  a well. 

yield  strength 

A stress  value  supplied  and  guaranteed  by  a steel 
manufacturer;  the  minimum  stress  at  which  a 
specified  deformation  of  steel  will  occur.  The 
value  is  the  basis  for  all  calculations  of  design 
strength. 
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